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bf2LLTARY SPEC2FICAT20N

TRN4SFORbfERS, PulSS, WW POWSR,

M[L-T-21028D

l’wFi&’;rNG
MIL-T-21038C
22 .May 1970

GENERAL SPECIFICATION FOR

Thfs specification L9 approved for use by aL2f3epart-
menta and Agencies of the Department of Defense.

1. SCU PE

1.1 S.20 e. l%ia spectflcatlon covers the general requirements for tow-power pufse transformers
+[or use n e ectronlc and communLcation9 equipment. This spectficrdlon covers transformers where

the peak pmlse power is 300 watts or less md the average pdse power Is S watts or Iesn. Prc.cure-
menf of trwsformers of a spectflc design till requtre additional dam in the form of complementary
servfce documents gtvtng defal fed electrtcti and mechanlca2 requirements and applicable additions
and e.scepttorts to fhe generrd rquirementa and tests spocffied herein. (See 6. 1.)

1.2 Cfassiftcatlon.

J;:.:, ~ The typedesignation shaL2be In the followtng form, nnd an 8pecMied

TP

lx

4

omponent
(1.2. 1.1)

(1. fl.2)

r~x~
(1.2.1.3) e

expectancy
(1.2.1.4)

1100

I
Turns
rat 10

(1.2.1.5)

B

L ty e
(1.2.1.6)

c

Lnve ope
dimensions
[1.2.1.7)

1. Z. 1. I ComCOnenf. Low-power pufse fritnsformers are ldenfIfled by the fw-letter SyMbOl
‘“TP’.

1.2. 1.2.1 Grade 4 ad 6. ThesO unit9 are seated, metal encased with Separately fabricated
headers and termlnats. 2%1s grade does not Include units which are encapsulated h a rnetaf shell
with an opentng in either end or side of the shell, or with Insulated lead wires exlt!ng through the
metal shelt.

1. 2.1.2.2 Ornde.5 and 1. These units are encapsulated. including molded or embedded con-
structions. and units with n memt shell. open at one or both ends and fllfed with encapsulant
materktl.

Baneflclnl commentn (recommendnf tona, addltlona, dolellons) and anv per fkmnt dma which may
be of use fn tmprovtng thts documcnl should be addressed 10 Commander. Naval Electronic
$.stems Command, ATTN: ELSX 5043, Department of fho Navy, .%shfngton, O. C. 20360 by
us!ng the Seff-addressed Standard lzafion Document Improvement proposal (DD Form 1426)
appearbig at the emf of fhls document or by tetter.
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TABLE I. Grade.

Test Grade 4 ! Gra& 5 Grade 6 Grade 7
, metal-encased encapsulated metal-encased encapsulated

Vibration, low frequency- - - - x: x
Vibration, high frequency -- - x x,-
Shock --------------,

:$=::h”~==:? ; ‘ : ‘: ‘;
Mmstureresist.ante ------ ;
Flammability ---------- ; - x x

.——. . ..—. —

1.2. 1.3 class. The class is identUied by a single letter in accordance with table U, denoting the
maxtmum op=g temperature (temperate rise (see 4.7. 14) Plus maximum ambient temperature)
for rea12zatlon of the 12fe expectancy indicated in table Ill (see 6. 5).

TABLE II, =

Symbol Maximum operating
temperature,“C

Q --------;-- 85
R ----------- 105
s ----- ----- . 130
T--------- -- 155
u ------ ----- 170
v ------ . . . . . >170,as specified a

ta~is%”$:~
The Ufeexpectancy lsidentifie dbyasingleletter In accordance with

TABLE fI1. LUe expectancy.

~

1.2.1.5 Turns ratIo(see6.10). Theturns ratio forthefirstfour windings lsidentifiedbya
four-digit number. For two-wirding transformers, the last twodiglts shaIl be zero; for three-
wlndbtg transformers, the last digit shall be zero. Examples of turns-ratio .designations
are as follows:

Turns ratfo SY@?Q

1:1 (two windings) 1100
1:2 (two windirtgs) 1200
1:1:1 (three windings) 1110
1:1:1:1 (four w2ndings) 1111
NonstamfUd

1.2.1 .5.1 Nonstandard. For transformers with nonstanditrd ratios (for Instance, 7.1:6, V5.3) or
more than four windings, the identifying symbol shall be “NNNNqv.

2
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1. 2.1.6 S@&. ~estyle lsidentWIW byasingle letter lnaccordance tithfi@re 1,

STYLE A- RAOIAL TERMINATIONS

STYU B- TERMINATIONS AT BOTH ENDS

. r-’+ f-’~ ,- t -1

u’= CE m= m
STYLE C- TERMINATIONS AT ONE ENO

468 OIA PC-

-.040: 002

\
-1 I8“<

Qi ‘6i

PIN OIA TYP

+x-.

.281 Max.--f- :

L--x-; ,

E3w3-J-kE-t&
‘ \ ~36Y

STYLE O- STANOARO 9 PIN BuTTON EASE E9-I

.

FIGURE 1. $lyk codi$walion.

3
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,-‘#o$#45*
,m, ,

\e ---- -, !Jy.a, ,
45“.

I

style E. Standard 7- in button base E7-1.

,$$ g

STYLE F-6-plN
PF71NTE0 CIRCUIT

STYLE G-4-PIN
PRINTEO CIRCUIT

INWES :;5 IN:::S~~8

.040 1.02

1

.281 i14

,050 1.37 .300 7.62

.085 2.16 .315 9.53

.lW 2.54 .468 11.89

.150 3.81

STYLE H
NON-STANOARf)
PRINTEO CIRCUIT

[

0

0

0 -u0

0. . . ,-/,
~.

Style J. Printed cirCUi t..

FIGURE 1. Style conligualion Contkmd.

4 ‘%
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El
0 0

0 0
0 0

0 0
0 0

Style K. Printed ctrEuit.

I-wl

Fii7
q-i

NIB TWE STAND-OFF1 NIB 17PE STAND-OFFJ

@31Gf4 oPTIONAL OESIQtl OPTIONAL

Style M. 16 temtnal wtnted clrcut: (dual -tn-linel.

Style L. 14 termina$’ printed C!rcuit [dual -in-l lne~.

flms:
1. Oimemions are 1n i riches.
2. RetTic ewtvalents are gfven for 9efltral In formtlon only and are based umn

1.o0 tnch . 2S. A m.
3. Excevt for $tyle$ O to G fnclus~we. the ff9ure~ S~ dO nOt fndfcate the :e~in~l ~o~cfn9.

type. or maw of termfnalsthatw be wM.
6. lhe pin lay-outs are shownfrom bottmn vleu.
5. For styles F, G, and H, the tolerance on Pln to Pin Iwatjon Jhall be .OIO (.25 m).

and the utn dlaceter sMII b@ .M2 (1 .07 ~) @X{~.
6. For envelope dhmsfons (see table IV).

F[GUM 1. Style confiwhtfon - Cdntfmted.

5
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] .2.1.7 EnveloPe dimensions. The envelope dimensions are Identified by one or two letters
(see table 1~, Speclf~cPhysicalconfigurations shall be as specified (see 3.1).

TABLEIV. Envelope dimensions. ~/ ~f

Symbol
Dimensions {inches)

Style
[

A dia. ) x L u H
Or Y-z)

A .3125 .3125
(7.932) (7.932)

B .3125 .4375
(7.938) (11.112)

c .4375 .4375
(11.112) (11.112)

0 .4375 .5625
(11.112) (14.2*)

E .4375 .750
(11.112) (19.05)

F .4375 .875
(11.112) (22.22)

G .500 ,4062
(12.70) (10.3I7)

H .500 .500
(12.70) (l2.7o)

1 .500 I.000
(12.70) (25.4o]

J .500 1.250
(12.70) (31.75)

x .5625
(14.28S)

.750
(19.05)

L .5625 .8750
(14.288) (22.225)

H .6250
(15.875)

.500
(l2.7o)

N .6250 .625
(15.875) (15.28)

o .750 .500
(19.05) (l2.7o)

P .750
(19.05)

.625
(15.B8)

Q .750
(19.05]

.750
(19.05)

R .750 1.12s
(19.05) (28.58)

s .875
(22.22)

1,500
(38.10)

T 1,000 1.000
(25.40) (?5.40)

6
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ii

TABLEIV. EnvelOve dbensfons . Continued. J/ ~1

Oimensfons (inches)
.

Syriwl style
[

A dia. ) x L u H
Or V.Z)

4
u 1.125

(28.56) (w%

v 1.125 1.250
(28.6s) (31.75)

w 1.6M
(3s.10) (Y%)

I“IJI I
I 40 J

I

.350 . 2s0
(12%) (8.89) (6.35)

!
u J .650 .425 .350

(16,51) (10.80) (8.89)

AD J .790 .495 .313
(20.07) (12.57) (7.95)

as K .350 .360
(B.89) (8.89) (i%

AF K I .365 1 .235 I .@o I
(9.27) I (5.97) I (10.16) i

I“IKI I
Am K .485 .350

,{

.350
(12.32) (8.89) (8.89]

AI K .350 .250
[Ii%) (8.89) (6.35)

AJ K .650 ..i43 .400
(16.51) (11.25) (10.16)

AK K .960 .775 . Ono
[23.6S) [19.66) [20.32)

AL L . 72n .260 .200
(19.81) (6.60). (5.06) I

I
AJ4 U .Sao .2s0 .200

[22.35) (7.11) (5.08) I

z Others (lee 3.1)

I

1 Tolerance for dfmensionss .625 Inch 15.2$.cm shdll be .031 inch (.79 ma).
# Tolerance for dimensions> .625 tnch [15.8$ us] shall be .063 f.ch (1.60 cm).

2. APPXJXXBLE DoCX7MSWf%

2.1 fnsues cd dccuments. The following documents, of the Issue In efIecI on date of Im&Mm
for bids or request for proposal, form a part of his spectffcatban to the extent specLfied herein.

1

I
1

I

I

I
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SPECIFICATIONS

FEDERAL

L-P-913

J-W-1177
QQ-S-511
W-9-781
PPP-B-568
PPP-B-58S
PPP-B-601
PPP-B.621
PPP-B-636
PPP-B-676
PPP-T-60
PPP-T-78

MILJTARY

MIL-I-1O
MIL-M-14
MIL-P-116
MIL-P-007

MIL-F-14258
MIL-P-15037

MIL-P-15C4’f

MIL-E-15090
MIL-C-45682

-PlasticSheetand InsulationSheet,Electrical (Laninated
Therrnosettfng, Paper-Base,Phenolic Re8fn).

- Wire, magnet, E1ecttical.
- Solder, Tin AIIoY: Tin-Lead Ailoy; md Lead A11oY.
- Strapping, Steel, Fiat ~ SeaLa.
- Boxes, FoldinS, Paperboard.
- Boxes, Wood, Wirebamd.
- Boxes, Wood, Cleated-Plywood.
- Boxes, Wood, Nailed and Lock-Corner.
- Boxes, Shipping, Fiberboard.
- Bsxes, Setup.
- Tape: Packaging, Waterprmf.
- Tape, Pressure-Sensitive Adhesive Paper, (for Carton Sealing).

- InsuIatlng Materiais, Electxicai, Ceramic, Class L.
- Molding Plastics and MoIded Plastic Parts, Therinosettlng.
- Preservation, Packaging, Methode of
- Plaetic Materiai, Laminated, Thermosettlng, Electrical-Insulation:

Eheete. Glass Cloth, Silicone Resin.
- mm, %idering, Liquid (Roetn Base).
- Piastic Sheet,LaminatedThermosetting,Glass-Cioth,Mef8mine-

Resfn.
- Plastic -Material, Laminated Thermosetting, Sheets, Nylon Fabric

Base, Phenol ic-Resin.
- Enamei, Equipment, Light-Gray (Formula No. 111).
- Calibration System Requirements.

STANDARDS

FEDERAL

FED-STD-595 - Colors.
FED-STD-H38 - Screw-Thread Standards for Federal Services

M1L2TARY

MII-STD-194 - PartsandEquipment,ProceduresforPackagingandPickingof.
MIL-STD-105 - Sampiing,Procedure5andTabiesforInspectionby Attributes.
MIL-STD-129 -Marking for Shipment and Storage.
MIL-STD-147 - Palletized and Containerized Unit Lauds 40” x 48” PalIets, *ids,

Runners, or Pallet-Type Base.
MIL-STD-202 - Test Methods for Electronic and Electrical Component Parts.
MIL-STD-454 - Standard General Requirements for Electronic Equipment.
MIL-STD-81O - Envtronmentaf Test Methods.
MIL-STD-883 - Test Methods and Procedures for Microelectronics.
MIL-STD-1285 - Marking of Electrical ‘and Elecbonic Parts.
MIL-STO-1188 - Commercial Packaging of Supplies and Equipment.

(CoPies of Spectficaiio.s, standards, drawings, and publications required by contractors
in connection with specific. procurement functions should be obtai”efl from the procuring activity
or as directed by the con~acttng officer. )

,,W

s

‘-b
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3. REQuSRSMENTS

3.1 Spcfficat!on sheets. The fndivfdunl Item requirements shall be as specffied herein and fn
accordance with the applicable specfficntlon sheets. In the event of any confflct between require-
ments of this specification and the speclflcatlon sheet, tho latter shall govern (see 6. 1).

S. 2 Qualification. Transformers covered by Specfffcalion sheets furnished under this
specification sN1 be products which are qualff led for llsttngon theapplicablequalifiedprcducts
list at the ttme set for tie opening of bids (see 4.5 nnd 6. 2).

S. 3 MaterinS.% The materlnls shall be as specified heroin; however, when a definite materia2
is not specified , a materlaf shall Ix used which will enable tie transformers to meet the performance
requirements of this spcciflcm!on. Acceptance or approvnl of any constituent material shall not be
construed as a SUaranty of the acceptace of the ffnlshed product.

3. S. 1 substitution of materials. U the contractor destres to substtfute another material for
a Specifl efmaterlal or fabricat<part, he shaM submit a Statemerh to the Government describing
the proposed substitution, together with evidence to substantiate his cInlms that such substitute
is suitable. At IJIe discretion of the Government, test 9aInple9 may be required to prove the
sultablllty of the proposed substitute. Before such substitutions are made, approval for each
substitution shall be obtained fn writing from the Gvernment.

3.3.2 Ffammable materials. tnsofar as practicable, materials used [n the construction of
transformers shall be nonfl ammable and nonexplosive.

$. S. 3 Corrosive materlnls. Corrosive materials used In any of the manufacture tng processes
sh.dl be remov ed or neutralized so that no corrosion wH1 result from such use. Insofar as
practicable, materiafsusedIntheconstructionoftransformersshall be noncorrosive.

3.3.4 fnsulatl w matertats.

3.3.4.1 Lami-pted phenollc: Lamfmted phenollc materials ~hnIl conform to M-L-P-997,
L-P-513, M-L---~ 50$7, or MIL-P- 15047. When electrical Characteristics are involvd
only mtural uncolored mtterials sfmll be used.

S.3.4.2 Molded phenollc or melantlne. Molded phem[lc or meknfne msterla[s ehall cOn-
form to MIL-M-14.

3.3.4.3 ceramic (external use). Ceramic materials shaU confOrm tO M1L-1-1O.

2.3. S Solder md solderfng flux. %Ider, when used, shall be tn accordance with QQ-S-571.
Sofdering flux shall be in accordrmce WIUI .MIL- F-14256.

3.3.6 Wire.

3.S. 8.1 Ma et wire. Magnet wire shall conform to J- bV-t177, whenever possible. When
‘+types and atzes o magnet wire not covered by J-W-1177. are essential In a wtndins design, other

wire may be used with the approvat of UN Government.

3.3.8.2 SoIid-lre lead termtnnls (eee 3.4.2. 1). Solid-wire lead termfnala shall be of n material
havfng a mbilmum conductivity of 3
tn 3.s.

O percent and shd! be capable of pasalng all the tests speclfled
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3.3.’7 Screws, nuts, and washers. AU external screws, nuts, mid washers shall be of
corrosion -resistit m~erial or shall%e protected against corrosion.

. .

._/@

3.4 Design and construction.

9.4.1 Styles A, B. C, and D. Envelope dimensions, not including terminals or mounting
devices, for styles A, B, C, and D shown on figure 1, we Ustcd in table IV, For these styles, the
case may be of any size or shape provided the envelope dimensions are not exceeded. Enveiope
dimensions X, Y, and Z -e in accordace with table IV. Type designations shall be assigned so
that the smaUest applicable envelope dimension ietter is used as shown in the following cxampie:
A style A, B, C, or D pulse trzumformer with X, Y, and ‘Z enveiope dimensions of .500@ .4375
by . S00 inch, respectively, would be assilpml the envelope dimension letter X, not M.

3.4. 1.1 Mounting and terminal screws and mounting inserts. Screw threads shaH be ciass 2A
or 2B, as applic able (see 3. 1), in accordmce with FED-STD-H28. External screw threads, ciass
2 fit,shatl,afterreceivtngafinish,becapableofacceptinganutofclass2B fUandinternaiscrew
threads,clam2fit,shall,afterreceivingaftnish,becapahiecdacceptingascrewofclass2Afit
withammimum installationtorqueinaccordance with the foUowtng:

Torque
Screw size fpound-inches)

.112 -40uNc ----- 3

.138 -32~C ----- 5

.164 -32uNc -----

.190 -32uNF ----- ;

.250-20uNc ----- 8

.312 -18uNc ----- 8

Nuts shall run down tn within WJOthreads of mounting surface.

3.4.2 Terminals. TerminaLs shall be in accordance with 3.4.2.1, 3.4.2.2, 3.4.2.3 or 3.4.2.4
ac applicable. If other types of terminals are required they shall be as specified (see 3. i).

3.4.2.1 S-Aid-wire lead terminals. Uninsulated solid-wfie lead terminals on styles A, B, and
C (see figure 1) shall be i.500 inches long, minimum. Un2ess otherwise specified (see 3. 1), a
iead wire not smaller than AWG size 24 shall be used for units witi ‘,x’, enveiope dimensions not
greater than O. 625 inch; a Iead wire not smaller than AWG size 22 sha21 be used for units with ,vc’,
envelope dimension greater UKUI O. 625 inch.

3.4.2.2 Pin-typyterminyis. Pins used on styies D and E shall be as shown on figure 1. Unless
otherwise 8pecificd see 3.1 , Pins for U3C with elect i-m tu5e type sockets SILIU conform to standard
7-pin button base E?- 1 or standard 9-pin button base E9- i. Pins used on styles F, G, and H ebail
be O. 042-inch maxtmum diameter located as shown on figure1. Pins used cm styles J, K, L and
M shall be as spec~ied 4eee 3. 1). Ptn type terminals intended for soider attachment at next
assembly (styles A, B, C, and E thru M) shall not use a gold plated ffnish.

3.4.2.3 Solder term inais. solder terminals on styles A, B, and C may be of any shape, and
shall be capa%ie of being retiilY soldered. The height of the soider terminal shau be considered
M the maximum distance from the terminal mounting surface to the highest point, includlng tie
ndditionaf height obtained when semtflexfble termlrmh are straightened. (it is not intended that
the O,hook,, tgpe terminals shouid be straightened from its normal ,,hooked’, position. ) The type
of term.tnai ~d the m=b~ size round wire which the terminal will accept externally shall be as
cpecified (see 3. 1). Solder terminals shall not use a gold piated finish.

3.4.2.4 Screw-thread terminals. When specifie.i (see 3. 1), cxtema2 screw termina2s shall
be supplied with two nuts, two flat washers, and one Iockwasher. For cased units, the height of
the terminaf assembly shall be the distance from the free end of tie screw to the terminal
mounttng surface. The type of terminal, size of screw thread, and, for aU screw termtnals, the
~sed length of threads, = 0.0625 inch (1.59 mm) shti be as specified (that is, screw,
No. 8-32 x 3/8) (see 3. 1).

‘o

“%
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3.4.3 Mounttn studs. Wlen specified (see 3. 1), external mounting studs shall be provldcd
with a flat~mkn.t, or u’tth a flat washer, . loctcwasher, and a nut.

S. 4.4 Internal lead wires. Internal lead wires shall bo attached to the coils and other Internal
compmtentn and termtnaka or case by soldering, weidi% brmins, or otier metids (tint l% lead-
sweatfng of nylon-coated wfres) in such a manner as to provide adequate electrical connection and
mechanical sbmgth. Where soft solder Is used to provide the electrical connection. lead wtres
shafl be anchored mechmlcdly.

3.4.5 paht color.when a pabtfinishIS$p=u;~ (seeS.1).tiecOlOrOftiePaintshall~
Usht-sray~a IISspecffkdtnFED-STD-59S. UnlessotierwlseepccIfb3dintiecontract
ororder,(eee6.1)them~tiac~er sh~lOm{tPa~tfrOm tiemO@ng mea suf~ce.

3.4.6 Casematerial.Unlessotherwisespeeffled (gee S. H. c=es may be el~er of a me~lllc
or nOnmetalU c mater hi.

S.4.7 core mountin .
~e.

When specified (see 3. 1), the core shall & grounded to the case and shall
be electric Y accesa

3.4.8 POtttng , fllltng, or encnpsulatlng material. Tbe amount and coverage of potting, lilltng.
or encapsitating nmteriaf USed shall be essentially the same for all units of specific design.
Pdttfng, ftllfng, or encapsulating material shall not flow from the case of the transformer during
any of fAe applicable tests.

l-t-+”
3.5 S.olderablli When tmnsformera are tested an Spectfied in 4.7.2, they shafl meet the

sppiicab e cr ter a or terminal evaluation in the test method.

3.6 Resistance to solvents. When mmmformers are tested as specUied in 4.7.3 there shallbe
no evidence of mechanicaldamageandthem=ktigs shallrematnIesible.Thepa~tor exterlOr
ftnishshnflnotsoften,peelor showothersignsofdeterioration.

3.7 ReliablIlty condltionbw tin-in) (when specified (see 3. l)). When Lmnsformers rue tested
= w=~~ ~ 4 be no ev(dence of physical md mechanical damage. and meet the
requirements of “tie bece;~ds electrical tests (see 3. 1).

S. 8 Resistance to sddertng heat. when transformers are tested as specified in 4.7. S, here
shatl be M Softentnu of the h sulati& or Ioasening of tho windtngs or term fnais.

c,~i~e~~evtdencoof k.ose”ing, rupturing, or otier mecbanicai damage. Bends
Wlen transformers are tested as speclfled tn 4.7.6 to 4.7.6.3 in-

shdi not be considered as damage unless surface cracking Ie evident. Except for fiexibie leads,
there shafl be no rotation of tie terminals. Rotation of the ●xternal portion of the met’alllc portion
of a ‘Thook’otype termtnal exceadlng 10 degrees shall notconstitute a failure.

a.10 Serif (SC2 4.7.7).—..— . . .

3.10.1 Liquid-f iiled units. When transformers are tested us spectfled In 4.7.7.1, here shaIi
be no evidence of liquid le*We.

3.10.2 AU other unlfs. w%en transformers are tested as specified In 4.7.7.2, Oiere sbali be
m contfriuoun nOw Of ah bUbbies or leakage of compo~d frOm tie MY of tie tr~sfOrmer.

3.11 Dielectric wimstanding voltage. W%en transformers are tested as spectfled in 4.7.8,
there SbZU be no arcing, flasbover, bretidown of Insulntlon. Or o~er evfdence Of d=a8e.

no %n+%%%%% arcing or breakdown of insulation: nor shall there be any abrupt
When trmsformers are tested as specified fn 4.7.9, there shall be

c~e9 in *@ inputcurrentorQ, asappiicnble.

I
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tltlaube e~uo.s.
3.13 Wlndln contlnd When trmsformersaretestedasspecifiedin4,7.10,allwindings

3.14. Insulation resistance. Men transformers are tested as specified in 4.7.11, the minimum
insulation resistance shall be one of the following values, as specified in the applicable table of
tests:

a. 10,000 megohms.
b. 1, 000 megohms.

3.15 Electrical churacteristtcs (including waveform p=ameters) (as spectfied). when trans-
formers are tested as speciflcd in 4.7.12 the applicable electrical characteristics (includlng
waveform parameters, as defined in 6.9) sha21 be as specified (see 3. 1),

3.16 Temperahue rise. When transformers are tested as specified in 4.7.13, tie temperature
riseofanywfndlngabovetlieSPeciflcdm.uhnum ambient temperature (see 3. 1) shall not exceed
the value specUied(see3.1),andthereshsllbeno evtdence of physical damage.

3.17 Life. W’len transformers are tested as specified in 4.7.14, there shall be no evidence of
physical =ectrical damage as indicated by an open circuit (a break in the continuity of any
electrical circuit within the transformer tested) or short circuit occurring within the transformer
(such as shorted turns or faulty insulation between layers, between turns, between windings,
between windings and case or core, or between windings and shield). In addition, trmsformers
ehall meet the following requirements:

Insulation resistance -- -- - - - Shall be as specified in 3.14,

Dielectric withstanding voitage
(at atmospheric pressure) --- shall be as specified in 3.11,

Induced voitage ---------- Shall be as specifi6d In 3.12.

The electrical characteristics shall remain within the tolerance or ltmits specLfied (see 3. 1).

3.18 S?.lt spray (corrosion) (when specified, see 3. 1). W%e” transformers are tested as
specified in 4.7.15, there fihaiibeno evidenceofcorrosionas exhibitedby anyvisibledegradation
oftiesurfacesthatcanbe attributedto flaking, p[ttlng, blistering, or otierwise loosened protective
coating or met.d surface.

3.19 Vibration. When transformers me tested as specified In 4.7.16, there shall be no leakage
of illing m~and m evidence of other physical damage such as cracks or bursting or buigtng
of the case.

3.20 Shock. Wlen transformers are tested as specified in 4.7.17, there shail ‘be no leakage of
filltng mm; and no evidence of other physical dmmage such as cracks, bursting or bulging of the
case, or corrosion SJfecting the mechanical or electrical operation.

3.21 Therma2 shock. When transformers are tested as specified in 4.7.18, there shall be no
leakage 01 fillin g material; and no evidence of other physical damage such as cracks, bwsting or
bulging of the case, or corrosion affecting tie mechanical or electrical operation.

3.22 fmmeralon. When transformers are tested as specified in 4.7.19, there shall be no
leakage of fillin g material; and no evidence of other physical dam~e such as cracks, bursting or
bulging of the caae, or corrosion affecttng the mechanic.d or electrical operation.

3.23 Moisture resistance. When transformers are tested as specMicd in 4.7.20, there shzdl
be no le&age of fillin g material; and no evidence of other physical damage such as cracks,
bursting or bulging of the case, or corrosion affecting the mechanical or electrical operation.

12
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3.24 OverlOad.When transformersaretesiedasspeclfledh 4.7.21,thereshallbe no
leakageowmaterlnl: and no evidence of other physical damage such as cracks or bursting
or bulgtng of the case.

S. 25 visual and mechnnlcal exnminatlon (post te9t). Wlen transformers are exambwd as
specified In 4.7.1.1.1, not more th.m 10 percent 01 the surface shall have peeting, ftaktng, chipping,
cracking, crnzlng, or other lmpitirment qf the protective coatfng. There stroll be no leakage of the
filling material. no evidence of other phyelcnf damage, such as crncks, bursting, or bulglng of ~“e
case or corrosion dfecttng the mechanical or etectrlcal operation of the units.

etiX&%%%%%&tgwhicb resufts fn an explosive-type f~eo @ the e.a,~~ material .=f
Wlmn transformers nre tested as specified in 4.7.22 there shall be no

on the transformers shall be seff e.?tfngulshing. A transformer shall not be considered w have
failed. [n the event that [t is consumed by the applied fkme, unless drlpplng of fhmhg material
or an exploslve-type flame has occtwred. A transformer shall be considered to have f’alkrf only if
an explosion or dripping of flamlng material occurs, an e.x@osive-type fzame IS produced, or u
visiblebumfngcontinuesbeyond the allowabte duratfon of 3 minutes alter removal of the aPPlled
ffame. Material will be considered self-extinguishing if the following conditions are met:

a. The duration of visible flame does not exceed 3 mhtutes after removal of the applied
flame.

b. There Is no .?.x@oslon. nor any violent burning which results In m e.xplostve-typef2&ne.
c. ThereISnodrippingoffhunlngmaterial from the transformer under test.

3.27 ~~. AH external materials shall be nonnutrient to fungus growth or shafl be suitably
treated to retard fungus growth. The mmufacturer shafl certify that all external materials are
fungus res!stant (see 4.7. 23) or shall perform t2te test speclfled bt 4.7.23. There shafl be no
evidence of fungus growth on the externaf surfaces.

3.2a M.arklm
d

Trmsformers shall be marked with the military part number, manufacturers
part mum er, c e symbol, terminal identfffcatton, date code and lot symbot fn accordance with
method 1 of MI L- S7D-1285. The marking may be applied to more than one stale of the case if the
requfretf markfng necessitates more spnce than Is available on the one side. Where the surface
areas are fnsufflclent for aII of the required Informatftm, as many as possible of the markfngs
shall be applled using the order of prlorUy as listed above. Markings shall remain legihIe after all
tests. my markfnge of a classifh?d nature ehall not be Included.

3.28.1 Terminal Identification. Unless otherwise speclfled (See 9. 1), terminals shafl be
identified by appropriate numbers. Mere space does not permit numbering, color codfng In ac -
cordamce with table V shafl be u9ed.

TABLE V. Termfnal color Code.

~

3.29 WOrkmonsb[Q. Workmrmshlp shall be In accordmce wtth MIL-Sf’D-454, requirement 9.

4. QUA- ASSURANCE PROVfSfONS

4.1 Respa nsibimy for inspection. Unless otherwtse epeclfled In the contract or purchase order,
the contractor [s responsible for the performance of all Inspection requirements as specifi@d heretn.
Fxcept as otberwfse specified In the con~act or order, the contractor mny use his own or my
other facilities suitabte for the performmce of the inspection requirements Specified herein, unless
disapproved by the Government. The Government reserves Ote right to perform any of W inspec-
tions set forth in the specification where such Inspections are deemed necessary to assure SUPPItes
and servfces conform to prescribed requirements.
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4.1.1 Testeq uipment and inspection facilities. Test and measurhg equipment and bmpect ion
facilities of sufficient accuracy, quality and quantity to permit performmce of the required
inspection shall be established and maintained by the conbactor. The establishment and maintenance
of a c.dibration system to control the accuracy of the measuring and test equipment shaIl be In
accordace with MIL-C-45662.

4.2 Classtficatlon of inspections. Tbe inspections specified hereinareclmsifiedasfollows:

a. Maierbaisinspection (see 4. 3).
b. Qualification Inspection (see 4. 5).
c. Quality conformmce inspection (see 4. 6).

4.3 Materials Inspection. Materials lnepection shall cons let of certUication eupported by ver -
Uying data that the materiatilistedtntableVI,used in fabricating the transformers are in
accordance with the applicable referenced aPecUicatlons or requirements prior to such fabrication.

TABLE VI. Materialsbwpectlon.

Requirement
Materials paragraph

Insulating mater Pal:
Larninatad phenolic - ---- --

“1
3.2.4. i

Appiicable
specUicatiOn

MIL-P-997,L-P-5i3,
MIL-P-15037,MIL-P-i5047
NflL-M-i4
M1L-1-1O
MIL-F-i4258,QQ-s-5’11

J-W-1177

4.4 Inspection conditions. Unless otherwise specified herein, all inspections shall be per-
formed i% accordance with the test conditions specUied in the “GENER4L R!WUIREMENTS’
of M2L-STD-202.

4.4.1 TeBt frequency. When a nomimd test frequency is specifiedherein,tiefrequencyused
shallbewithin*2 percent of the nominal value.

4.4.2 Test voltage. For dtelectrlc-withstanding-voltage tests, the peak of the test voltage
applied shali not exceed by more than 5 percent the peak of the pure sine voltage.

4.5 Qualification inspection. Qualification Inspection shall be performed at a latmratory
acceptable to the Government (see 6.2) on sample units produced with equipment and procedures
n0rma21y used in production.

4.5.1 Qualification of transformers based on complete testtn~.

4.5, 1.1 S- le size. The number of sample units comprising a sample of &ansformers to be
submitted f.-.” inspection sha2ibe as specified in the appendtx to this specification.

4.5. 1.2 Inspection routine. The sanple shatl be subjected to the qutiification inspectban
spec Uied in tabie VII in the order shown and as specUi@d in the appendix to tiis spec Uication.

4.5. 1.3 Failure. One or more failures sha21 be cause for refusai to grant qualification
approvai.

14

Source: https://assist.dla.mil -- Downloaded: 2016-11-15T22:06Z
Check the source to verify that this is the current version before use.



. .

MXL-T-21038D

TABLE VU. OumllflCaNOrllllSD@CIlOn.. .. —-- .——.

kkunlmtlon or test Grades I Requirement Method
Dar~aPh p-a~ aph

Group r (s sampIe tmltd
.%Iderability 4 5 16 7 35

x xx x f4.1.2.. ---- ------ ----

Resistnnce to =lven@
(s61mples) ~/--------------”-- x x x x 3.8 \4.7.3

croup u (all sample units)
Reliability condltt mhg (when ~=m~) - -- x x x x 3.7 !4.7.4

Vfsua2 ad mechanical examfnatbn
(external) -------------------

i
x x x x ~.1. 3..9~3.3.5~c1. 4.7. 1.1

3.3.7, 3.4 to 3.4.2.3
Incl, 3.4. sb33.4.7 !
incl, 3.28 b 9.29 illC1.

Realstanceto.301dertnghen~2/------- ‘- x x x x 3.8 4.7.5
2krmtnn2S&ength------ =---- ----- x x x x 3.9 4.7.6
gal------------------ ----- x x x x 3.10 4.7.7
Dielectric withstanding voItage

(nt atmospheric Vreaaure)- --------- if x x x 3.11 4.7.8.1
Dielectric tithstxndlng voltage

(at reduced barometric pressure)
(whenappllcnble)------------- ‘- x x 3.11 4.7.8.2

Inducedvantage----------- ------ x x x x 3.12 4.1.9
‘Wfndbgcoottnuny--------- ------ x x x x 3.13 4.7.10
fnstiMOnresf6tance-------- ------ x’ x 3.l’(a) 4.7.11
fn.9u2att0nresistance-------- ------ x x 3.I’@) 4.7.11
Electrlcrdcharacteristics
(Includfngwaveformparameters) ------ x x x x 3.15 4.7.12

Temperature rise (2 samples)- --- - -- -- x .x x x 3.16 4.7.13

Group 232(2 sample units)
Lee----------------- ------ x x x x 3.17 4.7.14

fnduccd voltage ------------ ---- x x x x 3.12 4.7.9
Wtndtng contbmlty--------- ----- x x ; x 3.13 4.7.10
fnsulatton resistance --------- ---- x 3. l’(a) 4.7.11

Insu2ati0n re91stnnce -------- ----- x x 3.14(N 4.7.11

Olelectrlc wlthstandinu voltage
(reduced volme)------------- - x x x x 9.11 4.7.8.4

Electrical characterlstlc9
(Includlngwaveformp amuneters)- ----- x x x x 3.15 4.7.12

Vlsuala.nd mechnnicnl lnSPectlOn
(external) ----------------- --- x x x x :.;.,3.: yt; ;.: y;. 4.7.1.1

. . .
f&i, “3.i.4t03.4.7
lncl, 3.28 t03.291ncl.

Group fv(e Snmple units)
2altsprny @’hen,qpeetf[ed) . . . . . . . . --- x x x x 3.18 4.7.15
Vibration (low frequency)- -- --------- x x 3.19 4.7. 16.1
Vibration (high frequency)- ----------- x x 3.19 4.7.16.2
S3tock 2/----------------- ---- ; : : ; 3.20 4.7.17

Wlndlng contknulty ---------- ----- 3.13 4.7.10

fnduced voltage ------------ ----- x x x x 3.12 4.7.9
Dielectric withstanding voltage

(reduced voltage) --------------- x x x x 3.11 4.7.8.4

ThermalShock------------ ------ x x x x 3.21 4.7.18
‘Wtndtnu conttnulty ---------- ----- x x x x 3.13 4.7.10

I
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TABLE VII.Qualificationinspection-COntinued.

Exaninatlon or test
k

Group IV (6 sample units) -Continued.

[mmerston ------------ --------
M0istureresi8tmce- -- - -- -- --- --- -

2nduced voltage ----------- ‘-----
Windingcontlnuifv --------- ----

Insulatlonres!atnnce --- - ------- -.
DIelec&ic withstanding voltage

(rcducedvoltage)- ---------- ‘--
overload ------------ ---------

Inducedvoliase ---------- ------
Windtngcontinuity -------- ‘----

2n8ulati0nre8istance- ---’ ---------
Dielectric withstanding voltage

(reducml voltage)-- ------------
Vlsuaiand mechanical examination

(external) [uosttest)- ------------

x
x

- x
x
x

x

x
El&trical ihtiucteristics

(inchdtng wave form ammeters) ------ x
Flammability (2scmpie units)-------- -
Visual andmechanicsJ examination

(tnternal)(3samp1e units)-------- ‘- x

G-
FWUs3/------------ -------- x

EC
5
—

x
x

x
x
x
x

x

x

x
x

x

x
—
eci

Be 7
L

x x
x x
x
x
x

x
x
x
x
x

x

x x

x x
x

x x

x x

Requirement
paragraph

3.22
3.23
3,12
3.13
3, 14(a)

3.11
3.24
3.12
9,19
3. 14(b)

3.11

3.25

3.15
3.26

1.3,t03.3.4.3incl.
1.4.4, 3.4.7, 3.4.8
md 3.29.

3.21

1).

Mdhod
paxagrapt

4.7.19
4.7.20
4.7.9
4.7.10
4.7,11

4.7.8.4
4.7.21
4.7.9
4.1.10
4.7.11

4.7.8.4

4.7.1.1.

4.7.12
4.7.22

‘4.7.1.2

( ~
1/ Printedcircuittypetransformersonlyorwhen ! !d (see .,.
~/501deriable type termhdsonIy: Ifsoldertngironme Od (4.7 .2)ofthesotder*tl

performed,thereslstancetosolderhgheattest(4. 5.2)neednotbeperformed.
S/Testshallnotberlerformediftheman.ufacturerprovidescertificationthataliaxternalmaterials

4.7.23

, test is

- we fungus resisknt.

4.5.2 Quailfication inspection of transformers based onsimilmi~. QualffIcatiOn bWectlOn
ehail be perlormed oniy on those transformers uhich meet the requirements of paragraph 20.2. l
of the appendk.

4.5.2.1 Swn le size. The number of sample units comprishgas-pieof tr~sformers to be
submitted forbii inspecti.m shail be as specified in the appe.dIx to this specification.

4.5.2.2 Inspectlo” routine. Sampieunits sbaII be subjected to qualification f?MpeCtiOn SpeCi -
fiedin table VIIf, ba tie order shOwn.

4.5.2.3 Failure. One or more failures shall because forrefusalta grantqualification approval.

4.5.3 Retention of qualification. To retain qualification, thecontr?.ctor shaiiforw=d, at 6-
month intervals, in thequa2ifying activiW, asunmmryof fJIeresuitsof groups Aamd Btests,
indicating asa minimum the number of lots which passed and the number whtch failed, and a
eumm=y of the results of group C tests, including the number and type of any part failures. The
summary shail include those tests performed during that 6-month period. U the summary of he
test results indicates noncotiormmce with specification requirements, action shall be taken to
remove the failing product from the qualified products list. Failure to submit tJe summary shaii
resuit in loss of qualification for that product. In addltlon to the periodic submission of Inspection
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. .

49

data. the contractor shallbnmedlatelynotifythequalifying activity at any tlrne during the .9-monLh
period that tie Inspection data Imdlcates failure of the qur.llfled product to meet the requirt?mentn
of this specification. In the went that no production occurred during the reporting period, a report
Indicating no production shall be submitted. However, an ‘item out of production for a perbd of
36 montJts must be requallfkd or It will be remove-d from the quafUied producte iist.

TABLE VffI. QuallfIcatIOn Inspection for transformers sbnliru to
transformers that have been qualified.

tWaminatlOn or test

Vlsuaf and mechanlcaf exmnlnat[on (eXternal]

DleIectric ulthstandlng voltage
(at atmospheric presstwe)- --------

Dlelectrlc withstanding voltage (at reduced
barometric pressure) (when applicable)- -

Induced voltage ------------ ‘---
Insulationreslstwtce---------- -- -
insulationresletance- -- --- - ----- -
EIectrtcalcbaracter18Mc9(includingwavefar
pimrnetere)-------------- ---

Temperatwe rise ---------- -----
Overload ---------------- ----

DleIectrIc withstanding voltage
(reduced voltage) ----------- -

Induced voltage ----------- ----
In9ufation resisbwvm - -- -- ---- --
hwulatton reeIstancO - - - - - - - - - - -
‘Wlmdbtgconttnulty - -- - -- - -- -- --

Visuitf and mechanicalexamination(extern’al)

r
x

x

x
x

x
x
x

x
x
x

x
x

p

—

x

x

x

x

x’
x
x,

1

x
x

x
x
x

~
6

—

x

x

x
x
x

x
x
x

x
x
x

x
x

—

7—

x

x

x
x

x

x
x
x

x
x

x
x
x

—

Requirement
[ pg:~hpar~aph

3.1, 3.3t03.3.5
btcl, 3.3.7, 3.4
to 3.4.2.3 incl.
3.4. st03.4.l
lnel, and S.28 to
3.29 btcl.

3.11

3.11
3.12
3.14 (a)
3.14ill)

3.15
3.16
3.24

3.11
3.12
.3.14 (a)
3.14 (b)
3.13

).1, 3.3t03 .3.5
ncl, 3.3.7, 3.4
03.4.2.3 inCl,
1.4. sto 3.4.7
ncl, and 3.28 to
1.29 blcl

4.7. 1.1 ~

I

I

i
4.7.8.1

I
4,7.8.2
4.7.9
4.7.li
4,7.li

4.7.12
4.7.13
4.7.21

4.7.8.4
4,7.0
4.7.11
4.1.11
4.1.10
4.7.1.1

4.6 Quality conformmce Inspection.

4.6.1 Inspection of product for dcliver~. Inspection of product for deilvery shafl consist of
sroups A and B in spect ion.

dcf~~~’2-& under essentially the same cmtditions, and offered for bwp!%% as
ection Id An inspection lot shall con9ist of atl transformers which ar

I.
one time.

4.8.1.2 Group A Inspection. Group A impaction shall Consist of the examination and tests
speclfted tn fable IX. in fhe order shown. I

4.6. 1.2.1 Sam lin inn. U, during the 100-percent inspection of subgroup 1, screening
r~.lrcs thatm+of the transformers be discarded. the lotsba. be rejecwd. SUWsti-
cnf snmplbg nnd Inspect Ion for subgroup U shall be In accordimce with M IL- STD - 105 for generat
Inspection level II. The acceptable quality levels (AQL) shatl be as speclfled In table IX. Major
and mtnor defects shall be 8s defined In MIL-STD- 1C5.

17
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I
4.6.1.2.2 Rejected iota. U m inspection lot is rejected, the contractor may rework it tp

a

correct the defects, or screen out tie defective units, cnd resubmit for reinspection. Resubmitted
rota shalt bc Inmected ustma ti8htened ti.mectlOn. Such lotsshall be separate from new lots, and
shall be clearly‘Identifieda;reinspectedlots.

TABLE K GroupA inspection.

Examination or test

Reltabillty c- (burn In)
(when specified) ------------

wVtauaf ati mec a ca examination
(external) ----------------

Seal -------------------
Dielectricwithstandingvoltage
(atatmosphericpre%mre)-------

Dielectricwithstmdingvoltage(atreduct
barometricpressure)&hen applicable).

Lnducedvoltace- ---.:---- -----
Im3ufati0nre&tance? - ---- - - --
fnaulation reststance~l --- - -. . .-

Requlrement
paragraph

3.7

3.1, 3.3t03 .3.:
incl, 3.3.7, 3.4
t03.4 .2.3 incl,
3.4. 5t03. 4.7
incl, and3.28to
3.29 incl

3.10

3.11

3.11
3.12
3.14 (a)
3.14 @)

Method
paragraph

4.7.4

4.7. 1.1

4.1.7

4.7.8.1

4.7.8.2
4.1.0
4.7.11
4.7.11

AQL
defe

tiajor

10C% 1:

1.0

1.0

~Lo

rcent

_

mctlon

4.0

. . .

. . .

1/ Grades 6am170nly.
~ Grades 4 and 6 only.
~/ Grades 5 and ‘7 only.

4.6. 1.3 Group B inspection. Group Binspection shailconsist oftietest specifltih~ble Xti
shall be per~orm .4 on sample units that have been subjected to and have passed the sroup A
tnspectlon unless it is more practical to select a separate sample from the lot for group B inspection

Ian. The sanpling plan shall be in accordance witi MIL-STD-105 for
sp~~i;;~p~c~-unless otherwise specified herein, normal inspection shall be used at
the start of the conhact. The sample size shali be based on the inspection iot size from which
the scmpie was selected for group A inspectim. The AQL shall be 4.0 percent defective.

TABLE X. Group B inspection.

Requirement Method
Test parasraph par~aph

Electrical characteristics (including waveform
par.wneters) (as applicable)- ------------ 3.15 4.7.12

4.6. 1.3.2 Re jetted lots. U an inspection lot is rejected, the contractor may rework it to
correct tbe deiecte, or screen out the defective units, and resubmit for reinspection. Resubmitted
lots shafl be inspected using tightened inspection. Such lots shali be sep=ate from new lots, and
shall be cieariy identified ‘as reinspected iots.
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4.6.1.S.S DISPOsittonofsampleunits.Sampleunitswhich have passed aJl the group B
fnnpoctfdn ehd be dellvordd on the conpact or order, ff the lot is accepted. -

4.6.2 Periodic check bmt. per Iodic check test chtil cmalst of frrcmp C. ~cept where me
~ca~fs ~ *Q.CO tcots show noncompliance with fhe appUcable rcqutremmwc (see 4.7.2. 1.4),
deltvorg O! producb which have pa8sWd groups A and B shnfl not be delayed pending UIO results of
Group c WPecffan.

4.8.2.1 crOuP C bmpactbm. Group C tnspectlon ehall consist of the exnrnbmtlons nnd tests
Llpccffted tn tile 2U h the order Shown. Crap C inspection shall be made on sample units selected
from fnnpoctfon lofo’which havo pnnsed the groups A and B bmpectfon.

TABLE X3. GOUP C tnspectlon.

Exudnatfon .x test Crade3 Requirement Method
4 5 6 7 paxq+raph paragr 1;

mReolstance toso m g oat ---------

~

x x x S.8 4.7.5

Termfnal skrcn@ l/----------- ‘- x x x 9.9 4.7.0

Tcmp@rnfuTO riSC O smP!O ~{t) ‘- ---- x x x 3.16 4.7.13
Wbration (low frequency) ----------- x 3.19 4.7.16.1
vzbrntinn OIlgh frequency) ---------- 3.19 4.7.16.2
Shock -------------------- -- x $ :x 3.30 4.7.17

Wfndblg cunttnuitz ---------- --- x x x 3.13 4.7.10

Indurcd voitauo ----------- ---- x x x x 3.12 4.7.0
Dlo!ecfxic wiLbtandblg Voltalm

(rwJucad vole@------------- x x x x 3.11 4.1.8.4
Tharma2&dmck ------------ ----- x x x 3.21 4.7.18

Wfmffng corltfnuity --------- ---- x x x x 3.13 4.7.10
Zmmersbm------------- ----- x x x x 3.22 4.7.19
Molstwe rcafotance -------- ----- x x x x 3.23 4.7.20

Znducad valwo ------------ --- x x s. 12 4.7.9
Wtndtng continuity --------- ‘-- : x 3.13 4.7.10

kwkdfoa roslntaaco- - -- -- --- - -- x 3.14 (al 4.7.11
DtolectricWftbstalldfngVOlhse
(rCducmtvoltnge)------------- .x x 3.11 4.7.8.4

OvOr:oad--------------- ---- x 3.24 4.7.21
fnducedvolf.n@------------ ‘-- x ; 9.12 4.7.9
Wfndlng cantfnulfy ----------- ‘-- x 3.13 4.7.10
Znnuht!dn resistance -------- ---- x : .9.14 b) 4,7.11
23t01QCtiiC wlthstmdfng v’oltasc

freducod wltage)---------- ;-- x x 3.11 4.7.8.4
Vfmnl and mechanical .smrnftmtfdn

(extorndol imuttost)------------ x ; x : 3.25 4.’7.1.1.
P2nmn.abillty (2 .mmplo Unlto) -------- S.26 4.7.22
Vfcul end mcchnnlcaf examtnatton

(blternnl) (s sample mltE)- --------- x x x x ;.: y 3i:4;33ti:l?8 4.7. 1.2

aLi”3:29” ‘ ‘ “ “

~
Ltfo ------------------- ---- x x x x 9.17 4.7.14

Indurcd voitage------------- --- x x x x 3.12 4.7.9
Wlndfns coatfnutty ---------- ---- : x : x 3.13 4.7.10
2anufat10n ro9i9txnCe - - -- - - -- - --- - 3.14 (a) 4.7.11
tia&~ealstme*--...--.-- .-. x x 3.14 (b) 4.7.11
molectrlc withstanding voltaoe

(rcduccdvolf.age) -------------- x x x x 3.11 4.7.8.4”

Sec notes at end of tabIe.
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TABLE XL Group C innpeotlon - Continued.

Emmtnation or teet

(dern&-cent’”ed.

VImInl m moc m cd examination

Solderablll&F
Reetstmceto~olvents~/

G]

T
4

1
xx

xx
xx 1

xx

xx
xx

$.1, 9.9t09cs.5
incl, 3.3.4, 9.4
to 3.4.2.3 incl,
3,4.6 to 3.4.7 incl,
9.28 to 9.,29 blol

I

3.6
3.0

Z%%l
4.7.1!1

4.1.2
4.7.3

~/ Oncea paxtlculartypeofterminalhcebeeneubjectedtotheterminal-etrengthtest,other
trwmformerscontainingthattermlncltypeneed not be subjected to tile test for W@ remainder
of the 3-month period from which that terminal type wcc selected.

2/ Printed circuit type trcnsformere only.
~/ Solder able type termlnalaonly.(Oncea pcc’tic.lmr type of termincf has been subjected to tbe

soldercbillty test, other transformers containing Mat terminal type need not be subjected to
the for the remainderofthe6-monthperiodfromwhichthattermlncltypewce selected. )

4.8.2 .1.1 Sampling plan.

Every 3 months, 6 sample units of each grade ehali be subjected to
&e4~~~”~~~~~-e order shown, If, duringa 3 mcmthperbxl,quWficatbYntestinghas
been successfully completed cm transformers of the eanm grcde, sane or lower CICSS, and
eimilar construction and materials (see 20.2. 1), the test data may be submitted in lieu of subgroup
1 testing for that 3 month perkxl.

3. Every 6 months, 2 scmple unite of each grcde shmll be subjected to
th~~%”~%g%$%%%e order shown. lf, during a 6 month period, qucllficathnteetfng hcs
been SUCC@SSfUIIYCOMpletEd on ti~SfOrMerS Of the Sue ~de, Scme or 10W= clasS, Scme life
cxpectcncy, cad nbniiar construction and materials (see 20.2. 1), the test data m’w be submitted
in lieu of subgroup 2 test Ing for that 6 month period.

4.6.2 .1.1.3 Sub ou 3. Two sample units of each terminal typo shlil be selectwl during each
i3.cnonth period. -types for the purpose of che .mlderability test shall be deftned as
terminals in which the followlmg factors are identical: construction, material, and temper cnd
piating, U, during a particular 6-month period, qualification has been received on hvmsformers
which conform to the above factors, the solderabUiW test need not be performed during that 6-month
period. Three scmple units are required for resistance to solvents test.

4.6.2 .1.2 Failures: ff one or more sample units fail to pass group C inspection, tbe sample
shall be considered to have faikd.

4.6.2. i. 3 Disposition cd sample units. Sample units which have been subjected to group C
inspection shall not be delivered on the contract or purchace order.

4.6.2 .1.4 Noncom plimIce. Cf a sample fails to pass group C kcpection, the manufacturer
shall notify the qualifying activity and the cognizant inspection activity of such failure cnd take
corrective action on the materials or processes, or both, as warranted, and on a21 units of
product which ccn he corrected and which were manufactmed under essentially tie scme materials
cnd processes, cnd which are considered subject to the same failure. Acceptance and shipment
of the product shall be discontinued until corrective action, acceptable to tho qualifying activity
has been taken. After the corrective action has been taken, group C bmpection shall be repeated
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on additional sample units (all inspection, or the Inspection which the oritlfnal sample failed, at me
option of the qualifying nctivlty). Croups A and B InspectIon may be reinstituted; however, final ac-
ceptance and sh{pment shall be withheld until the group C btspection has shown that the corrective
action wa9 successful. In the event of failure after reinspection, fnfor matton concerning tie faike
shaU be furnished to the Cognlzmt InSpeCtlOn activity and the qu’ailfytng ‘aCtlvlty.

4.6.3 Inspection of packagfni. Except when commercial packaging Is specified, the sampling
and inspection of the preservation and Inter!or package marking shall be in accordance
wuh the groups A and B quatity conformmce InspectIon requirements of hffL-P-116. The samPlin8
and Inspection of the packing and marking for Shfpment and storage shriU be In accordance with
the quaflty assurance provlsbms of the applicable container speciflcat!on and the marktng require-
ments of MIL-STD-129. The Inspection of Commercial packagtng shatl be as specified in the
contract or purchase order (see 6. l).

4.7 Methods of emmlnatlon md test,

4.7.1 VisuaJ and mechanical ex’ambmtion.

4.7. 1.1 Externai.Transformersshaftbeexaminedtoverifythattiematerl!ds,externat
design and construction. physicai dlmensfons, weight, marking, and workmanship =e tn accordmce
with the appticabte requirements (see 3.1, 3.3 to 3. 3.5 inclusive, 3.3.4, 3.4 to 3. 4.2.3 inclusive, .
3.4.5 tn 3.4.7 inclusive, and 3.28 to 3.29 incluslvd.

4.7.1.1.1 Post-test. Transformers shall be examtned cd vertfy Utat the protective cOatbig,
fitting materi d, nnd case construction am in accordmce with the applicable requirements (see 3. 25).

4.7. i.2 Internaf. Transformers shaft be disassembled and examined to verify that tie mntoriais
Internai ie~ res, internnl mounting, impregnating, potttng, and workmanship are in accordc.nce
with the nppiicnbie requirements (see 3. i, 3.3 to 3.3.4.3 Inciusive, 3.4.4, 3.4.7 and 3.4.8, nnd
3.29).

4.7.2 Soiderabiiity (see 3. 5). Transformers sfmii be tested in accordance with 4.7.2.1 or
4.7.2.2, as applicable. Th e method tn 4.7.2.1 is preferred and shall be specified whenever
pructicabte, otherwise the methcd in 4.7.2.2 shall be usad.

4.7.2.1 .%fder bath method, Trim9formers shalt be tested tn accordance with method 208 of
MIL-SrD-202. T he foitowbtg detalis shail appiy:

a. Speciai preparation of specimen - Sample units shaft not have been coidered during any ot
the previous tests.

b. Number of terminations of each part to be teswd - A minimum of two of each type of
terminal.

4.’7.2.2 .%fderfng Iron method. The test shaft be performed on soider term fnatfons, attached
to the txtnsformer. T he soider sfiall conform to type S, composition Sn60, of QQ-S-37i. Tho
fits LThaiiconform to type A or W m applicable of kfIL- F- 142S6. The temperature of tJte bit 9Ni
be 30@ -350” C. The kon nnd soider shalt be appiicd to the termination for iO seconds. The
sobter shall be appiied for the first 2 seconds. Tinning, as evidenced by the free flowing of the
adder with proper wetting of tfm term butlon, shnii be completed wtthin the first two seconds. The
transformer or inductor under test shaft remnin under st=dard atmospheric conditions for recovery
for iS mtnutes, before finaf measurements are made.

a. speciai preparation of specimen . The surface shail be smooth and property tinned and
the soider terminations shalt not have been tcoidered during any previous teSt.

b. Number of termhmtions - III accordance with 4.7.2. i.
c. Ramfnntions of terminations - fn accordmce with method 208 of .MIL-STD-202.
d. Sofdering @one . The soiderbtg Iron shall M.ve one of the foiiowing bit sizes:

i. O. S fnch diameter, 1.25 inch expoecd iength reduced to n wedge shape. over a
iength of approximately 0.4 Inch.
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2. 0.125 inch diameter, 0.5 inch exposed length, re-ducti to a wedge shape, over a
length of approximately 0.2 inch.

e. Pointofapplicationofsoldering iron - 1/4 inch from the nearest insulating material or
to one-haK the expaed length of the termfnaf, whichever point is closer to the
insulating material.

4.7.3. Resistance to solvents (see 3. 6). Transformers shall be tested in accordance with
method 213 of MIL-sTD-202. The fo120wfng details shaJl apply:

a. The marked portion of tie transformer shall be brushed.
b. The number of sample units shall be as specified in fable VfI.
c. Transformers and inductors shall be examined for mechanical damage.

4.7.4 Reliability conditioning Ilmrn-in) (when specified) (see 3. ~ and 3. 1). Transformers shall
be testm a -62 - C for 10 hours with no excitation. The units shall be removed from the cold
chamber and held at room ambient temperature for .2 hours. The units shalt tlen placed in an
85” C oven, and energized at rated voltage and working voltage between windings for 20 hours.
The urdts shalI be deenersfzed and the oven shut off for 4 hours. Repeat for additional 20 hours,
energized. The units shall then be removed from the oven and subjected to the applicable electrical
tests (see 3. 1). .

4.7.5 Resistance to soldering heat (see 3.8). Transformers shall be tested in accordance with
4.7.5.1 or 4.7.5.2, as applicable. The method fn 4.7.5.1 is preferred and spectfied whenever
practicable, otherwise the method in 4.7.5.2 shall be used.

4.7.5.1 Solder bath methcd. Transformers shall be tested in accordance with method 210 of
MIL-sTD-2d2. T he foilowing details shall apply:

a.

b.

c.
d.

Special preparation of specimen - Sampie units shall not have been soldered during any
of the previous tests.

De ti of immersion in the molten solder - To a point 1/4 inch from the neuest
~.$ulatfng material .r t. one.hti the exposed kngth of tie terminal, whichever

point is closer to the insulating material. + 1/2
Test condition - A (350 * 10” C; immersion, 3 .O Seconds).

Examination after test - The &ansformers and inductors shall be visually examined
and there shaIl be no seepage of the impregnant, loosening of the terminals or
other mechanical damage. The windings of transformersorfnductorsshallbe
checkedforcontinui~.

4.7.5.23alderhgironmethod. The test shall be performed on afl solder terminations,
attached to the transformer. The solder shaiI conform to type S, composlthan of Sn60 of
QCI-S-571. The flux shall conform to type A or W as applicable of MIL-F-14256. The temPerafie
of the bit shall be 300” -350” C. The Iron and solder shall be applled to tie termination for 10
seconds. The soider shall be applied for tAe first2 seconds’. Tbming, as evidenced by the free
flowing of the solder with proper wetting of the termination, shall be completed wtthfn the first 2
seconds. The transformer or Inductor under test shall remain under standard atmospheric conditions
for recovery for 15 minutes, before fired measurements are made.

a. Special prepuation of specimen - The surface shall be smooth and properly tinned and
the solder termbmtions shall not have been soldered during any previous test.

b. Exunfnations after test - In accordance with 4.7.5.1.
c. .%Idering irons - The soldertng Iron shall have one of tie following bit sizes:

1. 0.3 inch diameter, 1.25 tnch exposed iength reduced to a wedge shape, over a
length of approximately 0.4 inch.

2. 0, 125 inch diameter, O. S inch exposed length reduced to a wedge shape, over a
length of approximately 0.2 inch.

‘-e
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d. Point of application of solderhg Iron - 1/4 Inch from the nearest Insulating material
or to one-haif tie exposed len@it of the terminal whichever point is ctoser to the
insulathtg material.

4.7.6 Terminal Wren gtb (see 3. 9). Trmsformers shall be tested aS specui~ In 4.7.6.110
4.7.6. S inclusive, as applicable. After each test, UM term inzfs shall be examinsd for Ioosenlng,
rupturing, and other mechmicai damage. Uniess otherwise specuied. afi terminals on each test
sampie shafi be subjected to the awlicabie te$M, UP ~ a m~im~. of fO~ bfenticai terminals Per
sample.

4.7.6.1 Fuii.—

4.7.0.1.1 ZaIfd-wtre lead terminais (oLher thm printed circuit termitmis). Transformers shaii
be testsd In accordwtce with methcd 21 I of MrL-m-202. The foilowing details shail apply:

a. Testcondition - A.
b. Points of measurement - A force simii be applied in the direction of the axis of

termination and stmil be increased graduaily tmtii the magnitude specified in table XII
is reached, md shali be heid at the value for at least 5 to {0 seconds.

4.7.6.1.2 2oider terminals. Transformers .@t31ibe tested in accordance with method 211 of
MIL-STD-202. T he follou’fng details sha21appiy:

a. Test condition - A.
b. Points of measurement - A force as SpeCUied in tiie %3{ shali be ‘aPPiisd to each

terminal at the pobtt where the lead from the extcrnai circuit connects to it. The
force shaii be appiisd in any direction, inciuding tiie weakest, wtd shsii & increassd
graduaily to the spectfied magnitude and shali be held at that value for m ielst 5 to
10 seconds.

~ eCrosseectiomal area of eiectrode

leadfmm externalcircuit connects

4.7.6. 1.3 Printed-circuit and pin-type terminais (see 3.4. 2.2). Transformers shaii be iestsd
for termid secureness in accordance with method 211 of Ml L-m -202. The foilowittg detalis
and exceptions shali appiy:

a. Test condition - A.
b. APPiietf force - Termina2 SWWGn@SS shali bS teSt~ by W~~liY WPiYbW a fOrce of

2.5 pounds to each pin terminnf in Ote directfon of the axis of the terminal as shown
on figure 2.

I

L-E ‘-””’”
FIGiJRE 2. Directionof fOtCe10be UxIlisd Ioeach oin on unit.
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4.7.6.2 Twist or bend.

.

4.7.6.2.1 Solid-wire lead terminals (other than printed circuit terminals) (see 3.4.2. 1).
Followtng the test specified In 4 7 4. . . . . transformers shall be test ed in accordmce with method
211 of MIL-STD-202. The following details and exceptions shall apply:

a. Test condition - D.
b. Applicationcdtorsion - The body of the part or the clamped termbmf shail be”rotated

through 360 degrees about the originai axis of the bent terminal, in alternating
directions, for a totai of fiverotations, at .fie rate of approximately 3 seconds per
rotatton.

4.7. d.2. 2 Fiat solder terminals. Any term hml that shows pernmnent deformation greater
than 15 degrees of the metal portion of the terminal in the t erminal-puil test specified in 4.7.4.1
shall be tested in accordmce with method 211 of MI L- flD-202. This testdoesnotapplytoterm inais
which ebow permanent deformation, but are not designed to be bent 45 degrees. The following
details and exceptions shall appiy:

a. Test condition - B.
b. Numter of bendtng operations - Ffve times through an angle of 90 degrees (4S degrees

each side of center).

4.7.8.3 T=

4.7.6. S. 1 Screw -thread termbmla (see 3.4.2. 4). Transformers shall be tested in accordance
with metkd 2 ii of MIL-STD-20 2, test condition E.

4.7.6.3.2 AU other terminais. AH other terminals shall be subjected to the torque specified
in table XIII. The torque shall be applied to the terminai at the point where the external lead wires
normally connect to It. The motion shall be appiied clockwise and counterclockwise in a plane
perpendicular tothe axis of the terminal. The equivalent dia-neter is equal to two times the
distance from termlnai center to pdnt of wire connection alter maximum permanent deflection due
to the pulitest.Theequivalentdiameter for “hook” type terminals, is the diameter of the wire
from which the terminal is formed.

TABLE XIII. -

m

4.7.8.4 I.#ld tntegrity of dual-in-line hlnsformer terminals, Dual-in-itne banaformer leads
shall be tested in accordance with methcd 2004 of MIL-.$lD-883.

4.7.7 seal (see 3. 10). TrMSformers shail be tested in accordance with 4. ‘T.7. I or 4.7.7.2,
as applicable. AnY bnsformer which shows evidence of leakage may be given remediai txeatment.
Mter completion of the treahnent, the seal test shall be repeated as evidence tiat such remedial
treahnent is adequate. All other units in the iot which have been given similar SatlSfactOry re-
medial treatment shall be acceptable.

4.7.7.1 Liquid-filled units. -Transformers shall be heated in an oven maintained at a tempera-
ture equal to or not more than 5 C greater than the sum of the specified maximum ambient
temperature and the allowable temperature rise (see 3.1) for not less than 3 hours for transformers
weighing 20 pwwnds or iess, and for not iess than 6 hours for transformers weighing over 20
Pounde .
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4.7.7.2 All other units. Transformers shall be immersed for 2 to 3 mtnutes In a bath of .
water (o: :ther suitable liquid of no greater density or surface tension) maintained at a temperature

.3
Of 85” C. The temperature of the trmsformer shall not sxceed 40” C at the time of immersion.

.n”
(Dr whe; specUied, see 3.1, the followhtg .Iternate test may be used; the transformers shall be
immersed fn a container of water containing approximately 1 percent wetting agent such as Aerosol
which shall then be placed in a vacuum chamber. The pressure shrill be reduced to 3.4 Inches of
mercury and maintained at tile pressure for a perlcd of at least 3 minutes).

4.7.8 Dielectric withstanding voltaITo (see 3. 11). Transformers shall be tested In accordance
with 4.7.8 .lMd 4.7.8.2( as applicable).

4.7.8.1 At atmospheric pressure. Transformers shall be tested In accordmce with method
301 of MI L-STD-202. T he following details shall apply:

a. Magnitude of test voltage - As specified in table 2UV [or transformer wlndlngs not
grounded Internally: however, where there is a high voltago center-UP tindl%
and another adjacent winding operatsd at a de potential, the peak voltage that
may bs present between tie windings should be considered in computing tie teSt
voltages. Test voltages greater tlfm 1,000 volts rme shall be applied gradually
at a rate not excesding S00 volts rme ger second.

b. Nature of pmentinl - Alternating current (at).
c. Durationof supplication of test voltage - Mfnlmum of 5 seconds for quality conformance

fnspsctlon.
d. Points of appllcatton of test vol~ge:

1. Wtndtng to case or core - Between each wbtdlng and the case or core
with all wtndtngs not under test groundsd to the case (Lf cased) or
to the normal mounting m=ns (If uncased) md to the core (U
accessible).

2. Between wtndtngs - The voltage shall be itppllsd between each winding and
each of the other windings with all windings not under test grounded to
the case (if cased) or to the normal mounting means (if uncased) and m
the core (U accessible). These tests need not be made U the wfndlng-to -
case or -core test voltage of either wtndlng under consideration is squal
to, or greater than. the wfndlng-to-wfnding test voltage. The method
used to perform the between-windings dielectric withstanding voItage test
shrill connlst of two sources of test voItage, so proportionated and phased.
that the wfndtng-to-winding test voltages shall be accordtng to table XN’.
One termfnalofeachsourceshallbegrounded10tftecase(ifcased),or to
thenormalmountfngmeans (ifuncased),andtotiecore(ifaccessible).
The test voltages applied shall not exceed the test voltage$ required for
each of the wtndlngs to ground, and SIEII1 be ‘dPPlled @ that the required
test voltage appeare between the wLndlngs. Multiple-section windings
designed for operation only in series or pWOllel shall be considered as
a sfngle wfnding. In no case shall tie test voltage applied between the
windings exceed the sum of the test voltages for each of tJtese windings to me
tJte case (U cassd), or to the normal mountfng means (if uncased), nnd to
the core (U nccesslble).

e. The high voltage source shall have a volt-ampere capacity capable of Supplylng the
specified voltage across the dielectric whilo under test.

f. Examination durbtg and after test - Transformers shall be e.wunlned for evidence of
arctng, fbshover, breakdown of Imsufation, and damage.
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TABLE XIV. Dielectricwithstandingvokage atatmosphericpressure,
k?

m
~/The workingvoltageisdefinedasthemtimum inatantaneoua

voltagestress that may appear under normal rated operation
across the insulationbeingconsidered. This insulation may be
between windings or between a wtndtng and the case or core.

4.7.8.2 Barometric pressure’ (raffucti) (when applicable). Twmsformers designed for
operationabove10,000feetshallbe testedas specffled In 4. ‘/.8. 1 and in accordame with method
105 of W’fI.-STD-2O2. The following details shall apply:

i. Test condition letter or altitude in feet If below 30,000 feet - As specIfled (see 3. 1).
b. Magnitude of test voltage - As specified fn table XV. A greater potentia2 may be used

at the option of tbe contractor.
c. Exmnlnation durfng and after test - Transformers shall be examtnad for evidence of

uctng, &shover, breakdowm of insulation, and damage.

TABLE XV. Dielectric ‘withstanding voltage at reduced
barometri c pressure.

[ Worktng voltage 1/ Test voltage

volts Volts, rms
50

>25 100 or 1.25 X worktng voltage,
whichever is greater

~/ The workfng voltage is deftm?d as the maxfmuin in.stant.ane.aus
voltage stress that may appear under normal rated operation
across the Insulation being considered. Thie insulation may
be between windings or between a winding and the case or core.

4.7.8.3 For special designs. Dielectric withstmdlng voltage tests shall be as specified (see
3. 1).

4.7. E. 4 At reduced voltage. Transformers shall be subjected to the dielectric withstanding
voltage tests specified In 4 .7.8.1 and 4.7.8.2 (when applicable) except that teet voltages shall be
90 percent of the values shown in tables XIV and XV, respectively, and shall be applied for .a perbxi
of 5 seconds, or 75 percent of the vahes shoum In babies XTV and XV, respectively, applied for a
period of 1 minute, an specified.

4.7.9 fnduced Voltag e (see 3. 12). Transformers shall be subjected to the tests specified in
4 .7.9.1 Orl. 7.9.2, as applicable. Ihrtng tJIis test, the transformers shall be ~amfned for
evidence of continuous arcing, breakdown of insulation, and abrupt cha.ngea h the input current.
Means shall be provided to indicate fluctuatlona of input current or changes fn Q, as applicable.
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4.7.9.1 Metallic andnonmefnlllccoretransformers.A testpulsevoltageshaftbeapplkdfor
1mfnutetothelowestvolbgewind{ngatthespeclfledrepetlttonrate(see3.1)sufficienttoInduce
avomsgeacrossanywlndlngoftwicetheratsd.m@tude and between 25 and SOpercent of the ratsd
pufse duration. This test shall be performed fn alr and at load conditions squal to or less than
specified (see 3. 1).

4.7.9.2 NonmetaUlc core transformers. U the trmsformer Is fn M used at more than one
Ioad condition and pulse duration, It should be testsd as specUisd tn 4.7.9.1 with the smaller load
and the greater pulse duration, except that the volt-m lcmsecond value shall be as SPSCfflsd (see
3. 1). The volt-microsecond product shall determfne the maxfmum pu2se volfsge that may be used
without saturating the core when operating ata given pulse wfdth.

4.7.10 Wtndtng conttnulty (see 3. 13). AU wlmffngs of transformers sh@.Ubs tested for electr(caI
cOntfnutlT by anY suitable means.

4.7.11 insulation resistance (see 3. 14). Transformers shall be testad fn accordance wttJI
method 302 o? hflL-3T13-202. The follmvh g details and exceptions shall apply:

a. Test cotufltion - B for qualification Inspscttan, and de test potentials from 500 volts to
1,000 v01t9 for quality conformance Inspsctlon. Far qualify conformance fnapectton,
rejection shall be bassd on measurements made at 500 volts. For both qunltftcatfon
and quality conformance Lnspectlon, the test voltage shall be 100 volts U the workfng
volmge Is less than 175 volts.

b. Points of measurement:
1. WfmMng to case or core - The potential shall be applled between sach

wfndlng and the case or core (U core is normally ~ounded) with all
wlndfngs not under test grounded to the case (if cased) or to the normal
mountfng means (U uncased) and to the core (U core tn normally
groundsd) [if accessible).

2. Between wfndlngs - The potsntfnl shall be appllsd between each wlndlng
and all other wtndings connectsd together.

The m t%mmements may be made at any tsmpsrnture ‘above 20’ C and at ambi t
.JB c!.room humfdity, but rejections shall be bassd on measurements made at 25.

and at a relative humidity not greater than 80 percent.
c. Electrification time - One minute nm.xfmum.

4.7.12 E1ectTlcal chnmcterlstics (lncludlnK wnveform parameters (see 3.15 and 3. 1)). Waveform
parameters shall be measur &f as specl[lsd In 4.7. 12.1 and 4.7. 12.4 inclusive. Unless otherwise
specffled (see 3. 1), me network shown on figure 3 shall be umsd to determine the parameters. For
parameters not Ustsd, means of measurement shall be as speclfh?d (see 3. 1).

TRANSFORMER UNOER TEST
Zq 2, -----,

PULSE
GCNCRATOR

.

1 .-

Zg . Sxnce imoedance 21
-. :-- --1-

Zs . Shunticoedmce --

ZI * Ct.urmtIinil amj balanceimocdarce
~ . Loadirmedmce

FK3uRE3. FIGURE 3. Networkla testinganddeterminingwaveformmfamebfs.
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4.7. 12.1 Pulse rise time.
shail be as follows:

Themethod ofmeasurementforthepulserlsetlme(seeflgure4)

a.

b.

;:

Obtafnacallbrated (time and-plitude) pictweof the waveform including the pulse.
DeHneate the pulse by excluding those portionsof the waveform determined to be
unwanted or nonperttnent.

Draw thezeroaxisofthepulse.
Ftndthepeakpulseamplitude.
Waw Wollnes p~tileltotiezeroUismdspaced oneachsideoftiezero~is~ 90
percent,orotherSpecifiedfraction(9e.33.1),Ofthepeakpulsearnplitude.andtwo
parallellfnesspacedoneachsideofthezeroudsby 10percent,orotherspectfied
fraction(see3.1),ofthepeakpulseamplitude.Thetfmeintervalbetweenthefirst
]ointofIntersectionofthepulsetraceandeither10percentllneandthefirstpoint
ofintersectkmofthepulse trace and either 90 percent line is the pulse rise time.

+1- ,,MEPULSE RISE

FIGURE4. Emmplesof pulse-rise-limedetermination.

4.7.12.2 P!dseduratlon. The methodof measurementforthepuiseduration(seeflgure5)
shallbe asfollows:

a. Obtain acalibratsd (time and ampl!tude) picture of the waveform including tie pulse,
Delineate ti-mp”lseby excluding those portions of the wave form determined to be
unwanted or nonpertinent.

b. Draw the zero axis of the pulse.
c. Ff.nd the peak pulse amplitude.
d. Draw twollnes parallel tothezero uisspaced oneach side of thezeroaxisat50

perCent, orother specified fraction (see 3.1), of thepeak pulse amplitude, The
tfme interval between the first and last points of intersection of the pulse trace
and either Ifne is the pulse duration.

FIGURES. ExamplesOfQulse-duratlondetefmindion.
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4.7.12.S Peakpulseamplitude.Themethodofmewaur@mcntforthepeakpulseamplitude(See
figure6)shalfbeaa follows:

a.

b.
c.

Obtalnacaffbratad (tfmemd nmplilude)plctioof the waveform fncluding the pulse.
Dellneate tJm Dulse by e.xcludlng those portfons of the waveform determined to be
unwanted or nonpertiient.

Draw the zero axfs of the pulse.
Find the maximum departure of the pulse trace from the zero uIs (regardless of.

pofarlty sign).ThisdepartureISme peIMpulseampllume.

ExCLUDED PORTION
OF THE wAvEFORM

:.’=+=:..!/>% -// ~:”

AMPLITuDE

FIGURE 6. ExamBle~of eeak-oulaamplikde detefminalim.

4.7. 12.4 Pulse decay tfme. The method of measurement for the pulse decay time (See figure
7) shall be as follows:

a.

b.

::

Obtafn a calibrated (time and amplltude) picture of the waveform Includlng the pulse.
Delineate the pulse by exchtdlng those portions of the waveform determined to be
umrantsd or nonpertinent.

Drnw the zero nxis of the oulse.
FM the peak pulse ampll~de.
oraw two Ifnes parallel to the zero =1s spaced on each side of zero OXIS by 90 percent

or other spectfied fraction (see 3. 1), of the peak pulse amplitude, and two parallel
Ifnes apcad on each elde of zero =1s by 10 percent or other speclfled fraction (se?
3. 1), of tbe peak pu19e amplltu@. The time fnterval between Lhe Iast point of
the fntersectton of tie pulse trace and either 90 percent Ilne and the last point of
intersection of the pulse trace and e!fher 10 percent Ilne is the pulsfi decav tlm,?.

XCLUOEO PORTION
~ ;F THE wdvEFoRM

=$&o $;: =&=%;”

PULSE OECAY TIME+
,1-- OECAY TIME ‘‘

PuLSE OECAY TIME

FIGuRE 7. Emmpleof guise-decay-limedetem!imllon.

4.7.12.5 Volt-microsecond product (ET conatnnt) (seb 6.9. 14). The method of measurement
forthevolt-microsecondproduct(seefigure8)shallbeas follows:
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a, Obtain a calibrated (time and amplitude) picture of the magnetizing current.
Delineate the pulse by excluding ~Ose WrtiOns of tie waveform determ~ed to be ~-
wanted or nonpertinent.

b. Draw the zero Wis of the magnetizing current waveform.
c. Ftnd the pulse duration measured at “t2” where the resultant pulse exciting current

has increased to a certain value which is a specified percentage (see 3. 1) above
the linearly extrapolated value of the linear ramp waveform. The amplitude of the
applied Pulse voltage multiplied by pulse duration t2 shall be tie volt-microsecond
product.

‘e

FIGURE8. Method of determin{nq vol t-microsecond product.

d. The following details shall apply:

1. Magnetic preconditioning shall be performed on the transformer core
prior to making this test (e.g. placing the core flux in a demagnetized
state). Disaccommoda.tion effects shall be considered in determining the
time after preconditioning that the measurement is made, especially in
the case of ferrite cores.

2. The measurement shcdl be made on a specified winding with all other
windings open cIrcuited.

3. The droop of the applied voltage pulse shall be less than 2 percent.
4. The applied pulse voltage amplitude shall not exceed the test voltage

used in the dielectric withstanding voltage test.
5. The applied voltage pulses shall be unipolar or bipolar as appropriate

for the transformer application.
6. U the transformer application involves a direct current in any of the

windings, tie measurement shall be made with rated direct-current
~Per@-t~ns applied, mrough a suitable fnductor to prevent pulse
loading affects.

4.7. 12.6 DC resistance (primary and secondary). The primary and secondary resistance of
the windings shall be measured at or corrected to 20” C.

4.7. 12.7 Primary inductance. The primary inductance of the windings shall be measured at
the specffied pulse amplitude and pulse repetition rate (see 3. 1).
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4.7.12.8 Ratio of tmnsformatlon (turns rat lo). The ratio of transformation of two wtndlngs
shall ba determined by cOnnectLng the windings ser{es aldhg in the preductlon of magnetic flux,
applytng a sbwsobfal voltage to the series conflguratlon, and measuring the voItage ratio using n
calibrated pOtenUOmeterandnullmeter(seefigure9). The followtngdetat[sshallapply:

a. The test frsquency shall be htgb enough so that the effect of any wfndlng resistance
unbalance will be negligible.

b. The Wirisble element usad to obtain n null shall be n calibrated potentiometer.

EIEl
FIUJRC 9. Nefwork for determining Irmsfomt ton ratfo.

4.7.12.9 Pofarl Wfndlng pofnr[ty shall be determhad by compartng the volt,%ges or
+impedances of =WS ormer windings when connected series aldlng and series opposing md shall

be determbmd durtng the test for ratio of Iransformatlon.

4.7.13Temperaturerise(see3.16).Unless otherwise specified (see 3. 1), the temperature
rfae test stall be performed on transformers rated at more than O. 8-watt average output. The
temperature rise of each wtndlng shallbe based on tie change-tn-resistance mefhod and shall be
computed by the followtng formula

R-r (tAT.7 . 234.5)-IT-O

hhere
A T . temperature rise tn degrees centigrade stave specified ma.xtmum ambient

temperntwe (see 3. 1).
R .resistanceof wtndfng [n ohme at temperature (T . AT).
r . resistance of wtnding tn ohms at temperature (t).
t m SPecffled Initial ambient temperature in degrees centigrade.
T . maxb’num ambient temperature In degrees centigrade (at ttme of power

shut-off). ,,T’o shall tmt differ from V by more Umn S” C.

The transformers shall ba conditioned [or at Ieast 8 hours at temperature (t) [n a locatlon free from
drafta before resistance (r) ta measurad, Rated voltage shallbe applladtotieprbnarywtththe
Speclfladloadsacrossthesecondwles(see3.1).Trnnaformersshall be operated until two con9ecu -
ttve resistance readtnge an the highest resistance wtndtng, tien 30 minutes apart, -e the same.
The resistance measurements (R) shall be made as soon as Pesslble. but nOt mOre * 20 ~ecOnde
after Shut-off of power. The transformers shall then be axamtned for evidence of physical damage.

ISource: https://assist.dla.mil -- Downloaded: 2016-11-15T22:06Z
Check the source to verify that this is the current version before use.



,

MIL-T-21038D

4.7.13.1 TeSt procedure. The transformers shall be supported centrally by means of two
low-thermal-conductivity cleats 3 inches in height br a test cabinet of low thermal capacity and
free of test area drafts and direct thermal radiation. The cabinet used shall provide a minimum
clearance of 8 inches between tAe sides aod top of the trmreformer under teet and the internal plane9
of the teat cabinet. AnY closore approved by the Government which gives equivalent performance
may be substituted for the above.

4.7.14 Life(see3.17 and 3.1).

4.7. 14.1 Transformers with lifeexpectmcy,X’,(See1.2.1.4).Unlessotherwisespecified
(see3.1),tiansformersshalibe subjected to five life cycies a week for 12 weeks. FOUI of the
cycies each week shaii consist of 30 hours at an oven temperature equal to the specified maximum
ambtent temperature (see 3.1) for the transformers under ‘.. st, ‘and 4 hours at room ambient tem-
perature. The fifth cycie of the week sballbe 88 hours at ‘.t.e specified maximum ambient temperature
(see 3.1) for the transformers under test, and 4 hours at room ambient temperature. When the
transformers are subjected to tie maximum ambient temperature, they shalt be loaded with pulse
md dc voltages, as spec Uied br the electrical characteristics (see 4.7. 12). After the test, the
transformers sbaii be exwnirkd for evidence of physical and electrical damage.

4.7. 14.2 Transformers with Mfe expectancy ,,Y” (see 1.2.1. 4). Transformers shall be sub-
iected to the same procedure as described in 4.7. 14.1 for 1ife expectmcy ‘<X’, except that the
duration shall be a mtnimum of 6 weeks (1, 008 hours).

4. ‘f. 14.3 Trms formers with iife expectancy .“2” (see 1.2. 1.4), UniessotherwisespecUied
(see3.1),transformersshallbesubjectedtoa 1IfeteStConsistbgofa nomberofcycies, whereby
the total tinm that the transformer are eubjected to an oven temperature wiil be equivalent to the
rated life of the transformer under test. Each cycie shall consiet of 20 hours at an oven temperature
equal to the spectf ied maximum ambient temperature [see 3. 1) and a minimum of 4 hours at room
ambient temperature. ‘Men the trrmsformers are eubjected to the maximum ambient temperature
they shail be ioaded with rated puise and dc voltages as specUied br the electrical characteristics
(see 4.7. 12). After the test, the trmsformers shaii be examinad for evidence of physicai and
electricaldamage.

4.7.15Saltspray(corrosion)(see3.le).V/henspecified(see3.1). Transformersshalt
betestedinaccorantewi me o 1 0~

a. Ted condition- B.
b. Saitsolutionconcentration-5 perce”i,
c. Examinationafterexposure-.Transformersshailbethoroughlywashed, The

temperature shail not exceed 38” C. Tbe transformers shall be piaced in m eve”
maintained at 50” +3” C for a period of 24 ~4 hours. At the e“d of this period, the
transformers Shalibe removed from the oven and examined for commsi.m.

4.7.16 Vibration (see 3. 19), Transformers shall be tested in accordance with 4.7. 16.1 or
4.7. 16.2 M applicable.

4.7. 16.1 Vibration, low frequency (grades 4 and 5 only). Transformers shail be tested in ac -
cordance with method 201 of MIL-STD-20Z. The foliowing detaiis and exceptions shall apply:

a. Test and measurements prior to vibration - Not applicable.
b. Method of mounting - Transformers shall be rigidly mounted by their normai mounting

means.
c. Procedure - When spec!fled (see 3. 1), transformers shall be piaced in a test chamber

and preheated to the specified maximum ambient temperature (see 3. 1) plus one-haif
the aliowable temperature-rise for the ciass. Vibration in each piane shall begh
5 minutes after rernmmi of transformers from test chamber,

d. Exam inaticms after vibration - Transformers shall be examined for evtdence of ieakage
and physical damage .

4.7.16.2 Vibration, high frequency ( des 6 and 7 only), Trmsformers shall be tested in
accordance with rmtlmd 204 of M[L-STD- Th e followtng details and exceptions shall appiy:
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Mountfng of specimen - As speclficd In 4.7. 16.1 b.
Test condition- B.
Procedure-As specifiedin4.7.16.1c.
Exambmtionstitervibration.As spectficdIn4.7.16.1d.

4.7.17 Shock (see 3.20). Transformers shall be tested tn accordance witJI 4.7.17. I, or when
specified (see 3. 1), Ln accordcn cewith 4.1.17.2.

~Ll:D\~~_, Transformers shallbe tested Inlceordance with method 213 of
v g detiils and exceptions shdf npPIY:

a. Test condition - H or I, as spectfied (em 3. 1).
b. ~tnations titer EJmck - Transformers shnCI be exnmlned for evidence of Ieakago

and physical damage.

4.7. 17.2 Hi h-ire act. Transformers shtil be tested tn accordmce with metfmd 207 of
hfIL-SIT)-202.~g detaiL9 and exceptions sha. apply:

a. Mounttng rkties - Ffgure ‘,3fandard mounting Ikfures for electrical controller
parts” of method 207.

b. ~lnatkms after shock . As specUied In 4.7,17. lb.

4.7.18 Thermaf shock (see 3.21). Transformersshallbe testedinaccordancewithmethod
107ofM3L-mD-202. The temperntuce for step 3 shall be the mmfmum operating temperature
for the class. The followfng detafls and exceptions shall apply:

a. Tect candition - A.
b. Ramlnations after thermal shock - Transformers shall be examined for evidence of

leakage and other visible damage.
c. Number of cycles - 10.

4.7.19 hmnersion (see 3~22). Transformers shall be tested in accordance with method lM
of MIL-~D-3’02. The [OIIOWIng Tetalls and exceptions shall apply:

I
n. Test condltbm - B, for qualification inspection on grades 4 and 6: A, for qualification

inspection on grades S and 7, and for qua2ity conformance Inspection on all grades.
b. ~inations after fina2 cycle - Transformers shall be waehed under running tap

water and dried, and shall Uwn be examined for evidence of leakage and other
Ivisible damage.

4.7.20 Moisture resistance (see 3. 23). Transformersshallbe testedInaccordancewith
method1060?%2L.3T0-202. Thefollowingdetailsandexceptionsskcllapply: I

a. Mounttng - On racks.
b. Znitlaf mensurementn - Not applicable.
c. Polarization - Unless otherwise spectfied (see 3. 1), polarization Is applicable. The

plarlztng voltage shnU be appliedduringsteps1to6 tnclusive, between all windiuge.
notcnnnect.id dlrectlv tn the core. and the core or cc,se. hen the dielectric -
wfthscanding-test vo~age b less &an 100 volts rms, a 25 volts rms, a 25 volts dc
polarizing voltage may be used. The polnrkztng mltage shafl be positive wfth respect
to the core and the case.

d . m wlnattons:
1. Grades 4 and 6- Upon completion of step 6 of the final cycle, transformers

ehall be removed from the humidity chamber and shtil be conditioned for
4 to 24 hours at standard incpectton candltkms (see 4. 4). After this
conditbming period, transformer shall be cxamtned for evidence of Ieckage
and other vfstble danmge.

2. Grades 5 and 7- Upon completion of step 6 of tie final cycle, transformers
shall be removed from tAe humtdity chamber and shall be conditlonad for
24 hours (n a teat chamber at 8S. : S. C. After this cor,dilloning peric4,
transformer shall be examtned for evidence of Iea.kage and other vlslblc
dam~e.
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4.7.21 Overload (see 3. 24). The overload test shall be perlormed for a perlcdof
48 hours for qual if{catton inspection and 8 hours for quality conformmce Inspection at
the specified ambient temperature or higher (see 3. 1). V/hen transformers attain an
operattng temperature of less than the m=lmum specified for the class during the temper-
ature -rise test specl~led in 4.7.13, ambient temperature for the overloti test shall be
increased above that specified to a value that results In an operating temperature equiva-
lent to the maimum specified fortheCla9S.The overload shall be applied as specified
in 4.7.21.1. Durbg the overload test, transformers rated at less than 0.8 watt average
need not have loads applied but ail rated dc and pulse voltages shall be applied. All
transformers shall then be examined for evidence of leakage and other visible damage.
Transformers shall be allowed to cool for approximately 8 hours at 6tandard inspection
conditions (see 4.4) before performing any additional test. Where special cooling
feat”re~ are ~mPIOy&, the overload test methods and conditions shall be as specified
(see 3. 1).

4,7.21.1 Voltage to be applied. Rated voltage at m=imui-n rated pulse duration
shaI1.be applied at the r~ted duty cycle to the primary, and wi~ rated Ioad connected to
the secondarv to set the load impedances. The input voitage shall tien be raised to 112
percent of rated voltage. When applicable, the rated dc current shall be app!ied during
this test fsee 3. 1),

4.7.22 Flammability (see 3. 26). Transformers shall be tested In accordance
with method 111 of MI L.- STD-2O2. The following details and exceptions shall
apply:

a. Point of impingement of applied flare? - One of the lower free corners,
so that the flame is just in contact with the transformer. ,The free
corners of the transformer aro those corners which are the greatest
distmce from the mounting brackets. However, the name shall
be applied so that it will impinge upon the corner or area containing
the encapsulating compound.

b, AIIowabIe time for burning of visible flame on specimen - 3 minutes
m=imum,

c. Examinations during and after test - Transformers shall be examined
for evidence of violent burntng which results in an explosive type
fire, dripping of flaming material, and visible burning which continues
beyond the allowable duration after removal of the applied flame.

4,7,23 Fhngus fsee 3.27). Unless certlficatton is provided, transformers shall be
tested in accordance with m,?thod 508 of MI L- STD-81O.
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S. PACKAGING

S.1 Preservation.
(see 6. l).

S.1.1 Level A.

MIL-T-21C138D

preservation shall be level A or C, or as speclfled

5.1.1.1 Cleanfng.Transformersshallbe cleanedInaccordancewithMIL-P-115,
processC-1.

5.1.1.2= Transformers shall Ix dried In accordance with .MIL-P-116.

5.1.1.3 Preservative application. preservatives shafl not be used.

acc~d~~~=d or subrnethod of MIL-P-116specffmdherefnIns.rfng
ck.s. Each transformer shall be lndlvldually unit packed in

compliance wffiI the applicable requfrem?nts of that specification. Leads and terminals
less than 0.03 Inch (O. 762 mm) In smaffest dlmens{on shall be protected by container
design, die-cut fnserts, vfals or suitable noncorrosive supporting materials or devices.
Leads or terrnbmfs Shall ~tend outward and be maintained In the manufactured conflg’ura-
UOn without causfng damagfng loads or stresses.

5. 1.1.4.1 Metal encased transformers. Metal encnsed, sealed transformers
(grades 4 and 6) shall be unit packed 1. accordance with method [n.

S. 1. 1.4.2 Encapsulated transformers. Encapsulated transformers (grades 5
and 7) shall be unit packed In accordance w{th submetfmd IA-8.

S. 1.1.5 intermediate packs. Transformers, pzckaged as speclf fed In 5.1.1.4.
shall be pfnc~ In Int ermedta ta contafnera conforming to PPP-B-566 or PPP-B-676.
Intermediate contnfnera shalI be uniform b size, shape and quantities, shall be of
mlnfmum true and cube and shall contnln multiples of five unit packs, not m exceed
100 unit packs. No Intermediate packs are required when the total quantitv shipped to
a sfngIe destinationISlessthan100unitpacks.

S.1.2 LevelC. The levelC preservationforthesetransformersshallconformm
theMIL-=_rqulrements forthislevel.
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5, 2 P-. Packing shall be level A, B, Or C, m as specified (see 6. l). .

5.2. I Level A. The packaged transformers shall be packed In fiberboard containers con-
forming to~-638, clrms weather resistant, style optional. special requirements. Ln lieu af
the closure and waterproofing requirement In the appendix of PPP-B-836, closure and waterproofing
shall be accomplished by sealing all seams, corners and manufacturer’s Joint with tape. two
Inches minimum w{dth, conforming to PPP-T-80,class1or PPP-T-76. Banding (reinforcement
requirements) shall be applled In accordance with the appendLx to PPP-B-636 using nonmetall~c
or tape banding only.

5. 2.2 I evelB. Thepackagedtransformers shall be packed in fiberboard containers conform-
ing toPP_~ classdomestic,styleoptional,specialrequirements.Closuresshallbe In
accordancewith the appendk thereto.

5.2.3 Ievel C. The level C packing for theeetrinelormereshallconformtotheMII -STD-794
requlreme~thls level.

5.3 Mar4!ng. In additfm to any special marking required by the cnntract (see 6. l), each unit
pack, intermediate and exterlnr cnntainer ehall be marked in accordance with MIL-STn-129.

5.4 General.

5.4 1 Fxterlorcontainers. Exterior containers (see 5.2. i, 5.2,2 and 5.2. 3) shall be of a
minimum Iare and cube cnnsfstent wtth the protection required and shall cmkain equal quantities
“f Identical stock numbered Items to the greatest extent practicable.

5. 4.2 Packaging inspection. The InspectIon of these packaging requirements shall be In
accordance with 4.6.3.

5.4.3 Army procurements.

5.4.3. I Level A unit and intermediate pac~s. unit containers s~ll be either weather (or
water) resistant or overwrapped with waterproof barrier materials (see 5.1.1.4. 1). Intermediate
containers shall either be overwrapped with waterproofbarriermaterialsorconformtoPPP-B-566
or PPP-B-676,variety2 (see5.1.1.5).

5. 4.3.2 Level A and level B packing. For levela packing the fiberboard containers shall not
be banded but shall be placed in a close fftting box conforming to PPP-EI -601. overseas type:
PPP-B-621, class 2 style 4 or PPP-B-585, class 3, style 2 or 3. Closure and strapping shall
be in accordance with applicable container specification except that metal strapping shall conform
to Q-s-781, type I finish A. When the gross weight exceeds 200 pounds or the container length
and width Is 48 X 24 inches or more and the weight exceeds 100 pounds, 3 X 4 inch skids (laid
flat) shall be applied in accordance with the requirements of the cnntainer specification. If not
described in the cnntainer specification, the skids shall be applied In a manner which will
adequatelysupportthe item and facilitate the use of material hancfllng aquipment. For level B
packing, fiberboard boxes shall be weather resistant as specified in level A and the containers
shall be banded (see 5. 2.1 and 5.2. 2).

5. 4.3.3 ~ommercial packaging. Commercial packaging (including unit and intermediate
packs, packing and marking) shall be in accordance with MIL-STD-1188.

6. NOTES
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P a.
b.

c.

d.

;:
E.

i

Title, number, and date of MS specUication.
Title, number, and date of the applicable Specification sheet, and the complete ~ e

desIgnnt!on (See 1.2.1 ad 3. 1).
Whether hardware Is rsquircd for screw terminals or for mmmttng studs, or for

txth (see 3.4.2.4 and S.4.3).
U mounting area surface Is to be painted (see 3.4. 5).
Inspection of commercial pack@ng (see 4.6. 3).
L+3VelSof pre9e?VRti0n and Packing required (see .5.1 md 5. 2).
Special marktng, U req.iced (see 5. 3).

6.2 Cualtficatton. WiUI respect to prcducts rsqulrlng qunllficathm, awards will be made only for
products which are at the time set for opening of bide, qunllfled for tncluslon In applicable Omlifisd
Products List whether or not suctI products have actually been so listed by Mat date. The attention
of the contractors is called t9 this requirement,andmanufacturersUe urged20arrange to hm’e
the productc that they propose to offer to the Fsderal Covernm.?nt testsd for qwallflcation b order W.
they may be ellgtble co be awarded contracts or orders for the prcducts coversd by this specification.
The activity reswnsible for the quallfisd products list in tie Naval Electronic ~stems Commar.d,
Department of the Navy, Washington, D. C. 20S60 however, information pertaining to qualtflcatlcn
of products may be obtained from the Defense Electronics Supply Center (DE.W - E). Dayton, Ohio
4S401 (see 3. 2). Appllcatlon for OWWfication tesf9 shall be mnde tn accordance with .. Prcwlsions
COvernlng Qualification SD-W (see 6.2. 1).

6.2.1 Copies of ‘oProvtslons Gavernlng Oualtflcatfon SD-6” may be obtained upon application
co Cammmdlng O!ficer, Naval SUPPIY D?Pot! 5801 Tabor Avenue, Philadelphia, penn~lvmia
19120.

b D% %%%%%’%%%%%-N
pe designatloa for specification sheets WIN be assigned

e avy, or the Ale Force, accom>mied b] the data needed
to establish a spsctflcation sheet.

6.4 Envelo e and m_wtln d_fensIons. ~uipmcnt designers shouId gfve first consideration
& wl~jl-e ctifi~a~ow” on figure 1 an, the envelope and moumlngdimw’mbans

6.5 Tem erature and Me g~ctanc . The class deslgnatton noted in table II refers solely to
-“-%-–——mlilmum opera g temperature an#no relation to types of bmubxbm rnutertal. A.y Ins.mtion

mt.terlnl mity be used III any class of transformer, depending entirely upon the maximum ,tperattn~
temperature and lifeexpectancy.The tmm!nalambienttemperature for ufe expectancy of 10,000
hours mtnfmum Is generally 65” C for cbsses O and R; 75” C for class S; 85” C for class U; and
as specified for class V. (See 1.2.1.3 and 1.2. 1.4).

6.5.1Grades ~ and& Grade6 Cransform?rsareChosame asgrade4 transform,!rsexcep:fo.’
tieab!Utyo- ~W—m=formurstowithstand high -frequency vtbrntion and reduced baro,m,xrlc
pressure.

6.5.2 Grades 5 md 7. Grade 7 Cransformcrsarethesant?asgrade5 transformerssxceptfor
theabilityo~;~b~formers to w{tJMbvuf high-frequency vibrnttm and rsducsd barometric
pressure.

6.6 Notes for airborne applications..

6.6. I @ntnnted phenoilca. Umlnatsd phenollcs ehould not be usaf In locations where they
woufd be sxPIxse4 to hea?y electr{crd disclmrges in normal operations, or fault conditions because
of tie tnflamrnnble conditions that might occur.

6.6.2 Transformersizes.Contractorsshould strive to provide the smallest ani IIghtest trans.
f0rmer9 pos~

——
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6.1 Mountin& Itisintendedthatsome typeo!retaining CIAMP be used to securely faaten style——.
conliguratlons A. B. C. and D, as necessary.

8.8 Ambient tern leratuie increase. Ambient temperature increase allowed during the overload
“-k- ‘-—tests (see 4.7Z1) WI 6e=d On an assum~ linear eXt;awlatlOn. FOr eX~Ple: A class R

unit operated under 4.7.14 at an nmhient of 65” C with a 20 C rise would bs operated during the
overlold test (see 4.7. 21) at an amhlent temi>erature OfS5” C (105” c -20” C = 85” C).

f!. 9 .4%veform definitions.- ..--. -—. —----—

e. 9, I ~~e_r~~~~ (see 4.7. IZ4)~ pulse rise time IS he interval be~een the ~s~n~ at
which the instantaneous am-e=t reaches specified lower and upper Urn Its; nanmly 10 percent
and 90 percent of the peak pulse amplitude.

8,9.2 Phe duration (see 4.7.12. 2). Pulse duration is the time Interval between the first and—---.-
Iast bmtant~==h==e instantaneous amplitude reaches 50 percent of the peak pulse mnplitude.

8. 9.3 P~ak~ylse a~litude (see 4. 7~~): Peak pulse amplitude Is the maaimum *bSolute
peak vaiue 61 the PUN excluding those portions Considered to be unwanted or nonpertinent, such
as spikes (see 3. 1).

NOTE: Where such exclusions are made, it ie desirable that tie amplitude chosen
be Illustrated pictorially. One method of determining !he peak pulse am-
plitude is shown cm fi!gme 10. In this case, it Is determined by the inter-
section of a line tangent to the leading edge of the pulse and a line target
to the ‘flat top,,ofthepulse.

PuLSE WAVEFORM

,0P+TRQILIN6 ,06, -. .-
~ ~40,NG -- ~ +KI!.SE

EOGE
I

Ii

I , CREST PuLSE

I

Ov

-— ..-— .<

ZERO
AMPLITuOE OURATION j :
LEVEL

IYy~:E FUSE -+ ~- : ‘- REcOvERy “ME -
-~1 ~ PuLSE OECAY TIME

E. pEAK PuLSE AMPLITUOE

FIGIJRE10. PU15e UavefOm.

6.9.4 Pulse decay time (see 4.7.12. 4). The pulse decn? time (sOmetimes referred tO as the
fall time) is the interval between the instants at which the instmianeous amplitude last reaches 90
percent, and next reaches 10 percent of the peak pulse amplitude.
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6.9.5 Cre~ulse am >lltud& The crest pulse amplitude IS the mtmtmutn value of the pulse
relative to fiTzerOT@l’li%;level (see figure 10).

6.9.6 Leadlns edge. The leading edge IS that portion of the pulse III which the amplitude rises
from zero t~~ crest pulse amplltude (see figure 10).

6.9.7 Trnillng edge. The fralltng edge is that portion of the pulse bt which the amplltude de-
scends fromvts value at the end of the pulse top to Its ultfmate zero level (see figure 10).

6.9.8 Pufse to
+

Unless otherwtse specified (see 3. 1), the pulse top shall be the flat part o!
the pulse sh~m—~n gure 10.

6.9.9 Droa
%

Unless otherwise spsctfied (see 3. 1). droop 18 that dlsplacem.?nt of the peak
pulse ampll~ s own on figure 10. Droop IS expressed fn volts or as n percentage of th? peak
pufse ampllhde.

6.9.10 Overshcot. O?ershoot Is tie mount by whlcb tie crest pulse amplitude exceeds the peat!
pufse ampliae~pure 10). O~ershoo! is expressed fn volts or as a percentage of the peak
pulse amplitude.

6.’9.11 BackawLn&:Backsw@ Is that portion of tie trallmg edge extending balow the zero
arnplituie lev~~.gure 10), Racksvtng mxy be expressed tn volts or as a percentage of the psak
pulso amplitude.

6.9.12 ~eturn backewfn~: Return teckmvfng IS that portion of the tralllng edge which has a
~arl~ revers~o that of the backswfng, and occurs Inter tn tlmc than me bckswing (see figue

I

I

6.9.13 S@very ttnm. Recovery time Is tit tfme fnterval between tie tfm! and traIImg
edge of the p~~sT&t crosses a llne representing 10 p?rcent of the peak pulse amplltude and the last
tfm+ the pulse shape crosses either a positive or ne~ttve line corresponding to 10 percent of the
** pulfm amplitude (see figure 10). .

6.9.14 Volt-mlcroseco.@~roduct (ST constant)(s?e 4.7. 12.5). Volt-microsecond product
kl the time fnt~daimge pursm-em.=”sforfncr wmrn~ ~d 1$3~on~ider~ to be ~
constant. It IS a mtlng of the m.nxtmum ,dsable flux density of the wlndlng based upon ths
m.xfmum nlhawabie non-linearity of mlgnetizbtg current (rnmp or ●xcltfng current) fn the r@o.I
of core aaturntfon.

6.10 TTUnS rntln (se! 1.2. i. S). l%e turn ratio of a tra”sform,?r IS the ~at{o of tie “um~er of— —-
turns In th slw~vo[tage whd~~bt In the low voltage wind tng.

6. 1.1 lnternltlonal stnndudization~eemt. nt. Certain prov{olons of this sp?cfficatlon are the
Subject of h~ti~o.lal standardlz~agree- E PR No. 20). .%en .anmndmont, revtslon, or

cancellation of this speclflcatlon Is proposed which wfll affect o: t.lo,kte :h,? tnternltto,ml a$ree -
ment concerned, cA.?preparing actlvlty will lake approprla:e reconcllntlon action throqh international
standardlzatlo$ c!tm~e!s bmludtng departmental stmiardi~tion o!fic es, If rqulred.

Custcdtai-ls:
Army - SR

Preparing activity:
Navy - EC

Navy - EC
Alr Force - 11 Agenti

DLA - E.$
Review wxlvlt!es:

Army - AM, Ml
Navy -03, .Sff, AS

(project 5P50-0SS3)

Afr Force - 17, 99

Useractivities:
Army - hfi
N3vy - E
Af.r Force - 19
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“APPENDIX

SUBhlISSION FOR QUAL1FICATIONfN5PECT10N

10. SCOPE

10.1 This appendk details the procedures for 9u~,,lission of samples, with required data,
forqua Uficat ion testing and approval of transformers covered by this Spectficatioz.

20. SUBMISSION

20. I @alUication of transformers bas~ On cOmPlete testing=

20. 1.1 tdentificatton data required.

a. Type designation of the transformer described on a specification sheet. (Transformers
covered by existing specification sheets. )

b. For transformed that are comparable with an item covered by an exlstfng specification
sheet and the requirements of which can be added to the sheet, the information
offigure 11 shall be submitted. For transformers that cannot be added to an
existing SPedficatlOn sheet, a COmPJete specification sheet shall be submitted,
encompassing the information required by figure 11. The specification sheet
shall be in the format of existing specification sheets ahd shalt be suitable for
reproduction by the photo-offset method.

20. 1.2 Sam le. A S?.mPle consisting of eight of each type of transb:mers for which qualification
is sought sha.i.bjected to the tests of table WI. Three sarnpk units shall be wbjected to the
Inspections of group 1. Eight sample units which Includes the three units from group I shall be
subjected w the inspections of group U. TWO sample units shall be subjected to the inspections of
group 111.The six remaining sample ~its from STOUPU shall be subjected to the inspections of
group [V. Two additional Sampleunitswill be r,equired for group V, U the fungus test is performed.

20.2 Qualification of transformers based on similarity to qualified transformers. Only trans-
formers which have passed the complete tests of table Vff shall be used as a basis for comparison
for qualification based on similarity.

20.2.1 Similar transformers. A similar transformer is defined as a transformer which when
compared to the qualifi ed transformer, meets the following criteria:

a. Same or lower operating temperature.
b. Same or lower a’nbient temperature.
c. Same type of external and internal mountings; similar shape; same type of case

construction; nominal wallthicknesswithin25percentwhen a case is used.
d. Linear envelope dimensions not greater than 150 percent nor iess than 10 percent

of the corresponding dimensions; total vohme of envelope not greater than
250 percent.

e. To be used at same or lower oueratfne voltm?es. and same or lower dielectric

f.

::

;:
k.

. . .
stress per mil ofsame tnsuiation.

Same or greater wire size (cross sectional area) and same wire coating materiai
for corresponding windings.

Same processing material forcase,finish, marking.
Same processing of mlterlal for potting, insulation, impregnating, and fiiling.
Same grade.
To be used at same or ioweraltitudes.
Same terminal construction and material, Including insulating a“d gasketing parts;

same or lower terminal strength requirements for the same size terminals.
Same life expectancy.

,Ja
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20.2.2 tdentffication da~ required. The data required shall be fn accordance wfth 20.1. Lb)
and that required by. f[gure 12 shall ‘also be submtttcd.

A sa.m?le consisting of 3 sample tmUs of each I?pe for which qmllficatim is
cted to tbe inspection specllied tn table VfII.

I
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Identliication data (to be completed by manufacturer):

1. Name of manufacturer:

2. Address of manufacturer:

3. Manufacturer’s part number:

4. FederalSUPPlYcodeassiwedtOmanufacturer:

5. Dateentriescompleted

Instructions for use of this form:

Enter ail information, including numerical values as required by thts form, using as your guide
applicable MIL-T-21’338scope,requir@menL~d methO* Ofe-=m~tiOn ~d testp=~aphs.

MIL-T-21038specfiicationsheet,M ~Y, tOwhichthetr=sfOrmerCm beadded:

MIL-T-21038/_. (enterslashnumber)

D This item cannot be added to any existing MTL-T-2103E.

wc designation (see MfL-T-2103L 1.2. ?,thru 1. Z.l.7): Tp
TeYttZiFyZ60Ts7.-

Federal Stock Number (FSN) (check applicable block):

0 ,xisti”g ‘?SN ‘assigned to this transformer is 5950- ~r-n”merti)

D N. FSN is pr.?.mtly assigned to this transformer.

ApptlcatiOn of tr&WfOrnIer:

1. Military equipment identification (Joint Electronics TyQe Designation
System):

(enter identification No. ~

2. Military documents (check all applicable blocks and enter irdor mation requested):

~ Terhnical Order (T. 0. ) ~ ,“t, ic=tio” No .

❑ Technical Manual (T. M. )
Identification No. )

❑ Military drawing
(identification No. )

~GUl?E 11. Transformer data sheet.
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in the space below, provide outllne drawtngs fn M mnny vlewa as are required to show alI of the

~d ,.,eI.XM,S~f, and terminal !dentlfication (see MfL-T-21038,fkure1 andtableIV,m WPU-
prlmciple exterlo features d thin transformer, fncluding case, mountiiz and terminal dimemio~ ~/

cable, and the flwre m eheet 1 of the MIL-T-21038 specfflcntlon sheet to whfch this transformer Is
appltcablek Test ctrcult for testing Wnveform parameters U different than figure 3.

~/ Dimensions shall be gtven III decimal values, accurate to two or three decimal places, as
appflcable.

~/ Specify dimensions with tolerances or as maximum or minimum, as applicable.

~ ,50+0. 000-0 ~25, 2.500 *o. 016.EasunPles: . ,

FfGfJRE11. Transformer data sheet - Continued.

.
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REQUIREMENTS:

case.

Material(check applicable block): ❑ Metal. ❑

mr.xinwmweight: ounces. pOWlds .
Ienter value) (cross out one)

Terminals.

Check applicable block:

D Solder terminal. ❑ Pin and Printed circuit tn..

❑ Solid wire Iead other than printed circutt.

Other.
(specify material)

❑ ScreW’ thread.

c1special
(specify type)

Reliability conditioning (burn-in) (see MIL-T-21038, 4,7.4).— .— -

Check applicable btock

❑ Applicable cl Not a,,licab,e

Reaistanceto soldering heat (see MIL-T-21038, 4.7.5), method 210, MIL-STD-202.

Check applicable block

❑ Bath(4.7.5.1) U Ir0n(4.7.5.2)

Terminal strength (aee MIL-T-2103S, 4.7.6). method 211, MSL-STD-202.

Check applicable blocks:

I Equivalent dia”meter at cros8 section as defined in table X311 of NDL-T-21038C:

I

inches.
(enter value)

❑ConditionA(pull),applled[orce(inaccordancewithhlIL-T-21038,tableXII):

❑ 2.5 pounds. 05pounds. Other:

fl Condition B (bend)
Tspecify pounds)

❑ condition D (twist)

❑ Condition E (torq”o)

❑ Screw-thread terminak: Torque: pound-inches.
Tenter value)

❑ Other non-wire, rigid type terminals, if equivalent diameter is
greater th?.n l/2 inch:

Torque: ounce-inches:
(enter value)

FIGuRE 11. Transformer data sheet - Continued.
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MIL-T-2103SD

Check ~llcable block:

•1 4.7.7.1 ❑ 4.7.7.2

Dlelectrlc VtthSti*g ‘1- e test.

Check a@lCable blodm:

❑ M atmospheric Pressure (see M2L-T-21038, 4.7.8. 1), methd 301, MIL-STD-202:

-2WW of test voltage: vOIts,rms.
(enterwalue)

Duration01appltcauon03testvoltnge:

D sixtyseconds.

R CMIWr* 130SFJCOnti (SP.CUY time): ,n,er, ., Secon*.

points ot appUcatiOn cd testvoltage:Between(SpecuyPants)

❑ At red.c.2d biuomotr!c pressure (see M2L-T-21028,4.7.8.2).InKCOKkI”C~with
4.7.6.1,ad method105,M2L-STD-202,testcomiltlon:

7SPCCtfY Cmdtmn letter).

@rode oftest voltage: s-ohs, rms.
(enter due)

Curation of appUcatiOn of test voltage: 5 seconti.

%hts Cf appllcntion of test voltago: BMwcon
(specUy pOm;S)

~ion ~eSW@ce (See ~L.T.21038, 4. 7.9), method 302, M2L-STD-202,~estcOndlliOnB.

ch~k app21c*leblock

❑ 10,000 megohms

~ ❑ 1,000 megohms.

FIGURE 11. Transformer data sheet - Conttnued.
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Electrical ctraracteristics (waveform parameters) (see MIL-T-21038, 4.7. 12).

Turns ratio

Pulse duration

“pulse rise time

Overshoot

Droop

Backswing _

Decay time _-

Inductance _ Uh, Not applicable c1

ET constmt Vps
—.

Impedance:
output

Input

puIse repetition frequencY

Capacitance (win~g tO w~~) —

primary winding:

Pulse voltage

pu16c’ current

DCR )

Secondary winding(s):

Number

pukvoltage, each

Not applicable n

—

Mse current, -ch_. —

DcR~ ‘O’applicab’eu
Soldnrabillty (see MXL-T-2103E, 4.7.2), method 208, MIL-STD-202.

Check &ppllcable block:

❑ sath(4.7.2.1) ❑ Ir0n(4.7.2.2)

Llfe(.SeoMIL-T-21038,4.7.14). \

CheckappllcableblOCk ‘

o x (10,000hoursm,n)

c1 Y (,,floohmlrsmill)

•1 z(A, sDecifled(see3.1))”* ,0 ~w~

FIGURE 11. lwmsformerd atanheet - Continued.
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a-’
Temperature rise (see M2L-T-21038, 4.7. 13).—

Check applicable block

❑ Temperature rise: degrees C.

Ambient temperature degrees C.

❑ Temperature rise not applicable (temperature rise is negligible):

Vibration(seeMcL-T-21038,4.7.16)A

Check applicable block:

❑ Low frequency (see M3L-T-21038, 4.7.16. 1), method 201, M2L-STD-202.

❑ High frquency (see MfL-T-21038,4.7.16.2).method 204, MIL-STD-202.

Shock (see M2L. T-21038, 4.7. 17).

Check applicable block

0 ~i~$ied:: (see hffL-T-21038, 4.7.17. 1), method 213, MfL-sTD-202,
or specUy conditionletter

❑ H&h tm~ct (seeMJL-T-21038,4.7.17.2),=;, MIL-STD-202.

6

e“

Thermal shock (see MIL-T-21038, 4.7. 18). method 107, MIL-STD-202.

Check applicable block:

❑ IOcycles. ~

❑ other, specify No. of CY.ieS _.

Immersion(seeMJL-T-21038,4.7.19).method104,IvDL-STD-202,testcondition.

Check applicable block:

OA (for grades 5 and 7). ❑ B (for grades 4 and 6).

Molature resist.mce (see M2L-T-21038, 4.7. 20), method 106, MI L-STD-202.

Check applicable block

Polarizing voltage:

❑ Applicable

❑ Not app,!ctlble.

FfGURE 11. Transformer data sheet - Contlnucd.
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Resistance to solvents (see MIL-T-21038, 4.7.3., method 215, MTL-STD-202):

48

‘J*
Check applicable block

❑ Applicable ❑ Not appHcable

Flammtiility (see hlIL-T-21038, 4.7.22. method 111,M2L-STD-202:

Checkapplicableblock

❑ Applicable ❑ Not applicable

Salt sprat’ (see MIL-T-21038, 4,7.15, method 101,MIL-Sl’D~

Checkapplicableblock:

❑ APPMcable ❑ Not applicable

FIGuRE 11. Trims former data sheet - Continued.
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Chua cteri.mlcoftrandormers characterlstIc01transformers

Characteristic beingsubmitted[orquall- havIngquafification
[icatton based on similarity

; Operathg temperntwe 85*C •1 155” c ❑ 85° C c1 155*C o

I05*C •1 170*C •1 105” C •1 170”C c1 !

130”C ❑ >170” ccl ,~o”c o “>170”CCI

Ambient temperature
(operU@ temperature-

1

temperature rise)
Externat mounttng
Internal mcunttng

I

Nomtnal wall thickness
Envelope dhnensions
Case volume

. crude 1 Grade 4 ❑
B:

Grade 6 1 Grade 4 ❑ Grade 6 ❑ ;

! Grad. S ❑ Grab 7 I Grades ❑ Grade 7 ❑
Wire size
Coatingmaterhl

i

ICasematerlmf
i, Metal ❑ ! ~e,., •1

I othe,[apeciry) ❑ I O,berLSP=UY) ❑
Case[fnIsh Light-gray,sem!gloss ❑ ~ Light-gray,semiglOss ~

Case marktng Type designation Type deslgrmtlon

Manufacturers name Manufacturers name

Tr;e$:k w code ~ ~ Tr~;~~k or code

TermbtalldenUficatlon m I Terminaf Identfflcallon

,Ltfeexpac~cy

Operatingvoltage
T

[

POttblg
Insulation
lmpregmatton
FillfnE

Altttude Lo, 000 It ❑ 10, Wo It

50,000 ft o 50,000 ft :

Terminal construction, matertal
and ffnIsh (tllChMfblg bIS!diItblg

, and KWIketin8 part s)

FfGLIRE 12. Transformer simthrity comparison sheet.
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INDEX

*,r~rne app,ica,ion no~e~---- . . . . . . . . . . . . . . . . . --------*m~*en~,emper=~e~~r~a~~no:e- . . . . . . . . . . . . . . . . . ..- ----
Ap~rcnbledocm,,”ts....- - --------------------------
&!slgmm?ntoftypedesignstiOn note --------------- ----------
Atmospheric pres$me -dielectric withstanding volhge - - - - - -- - - - - - - -

Baromotrlcpressure -dielectric withstindlng Wl@ge --- -----------
Be,,d~r~isttest--..-..-.-- ------- ------ ----- ----- -

Case tma:erial ----------- ------------------- ‘- ”---
aaoslficaticm:- -------- ----------------- ‘---------

=yp~d~~ig~~ti~n-..-.-- - ------------------ ----- --

~,ao~if,cat,ono[~6pecti~”~.- ------------- ---- ----------

C0rem3unthw ---------- ------------------ ‘--- ----

DaBignand construction:- ------------ ‘- . . ..-. ------ ----

M>untingand termlnalscrews, nuts and washers ------- ---------
Terminals ----------- ‘---------------- ----”----
Mounting studs -------- ‘- --------------

------ ----

tnternai lead wire ------ ‘--------------- ‘--------”-
pa,n~co,or ----------- - ------------------------
~a~ema~erial.--....-.-- - -----------------------

Coremmnting --------- --------------------------
potting, filling, or encapsulating materiai --------- ----- --- - ‘-

Detail r~uiremrmta forindlviduai units- -- ------------
------ --

D,e,ec&icwi~Sm”dingyOlmge: - --------------------------

Atntmospheric pressure- - ---- - - -.. -- - - - - - - - - - - - - - - - - -

At b3rometiiCpreSSWe --- ‘ ---------------- ‘------- -
Atreduced voltage ------ ‘---------------- ‘---------

~~~~~~\~=,~~~~=~:~~i~tl~---- - --------------------------

------ -
~mmab,li&. --- ----- - . - -------------------------

Fwg”~-..-...--.-.-- - -----------------

~mmer~,on-.-..--.-.-- - --------------------------

Inducedvoltwe --------- ‘------ -”-------- ‘----------
-----

,n~pe~~iOn ~””ditiO”s, . . ---- - --------------------
~eBtfreq”e”:y ---------- . . . . . . . . . ------- ------- --

Tentvoitage ---------- ‘---------------- ‘--------
Inspection lot---------- ‘----------

----- ------ . . . .

kmpectlo.tofpackwing---- ----------------- ‘---------
In$pecti.anofproductfordel!very- ---------------- ---------
,n~”,a”ngmateri=l~:- ----- ------------- -- ------ -- - .- -

LaminatedphenOl!c ----- ‘ --------------- ‘---------”
Moldedi]henolicorm elmfne- ---------------- ‘---------
Ceramic ------------ ----------------- ‘-

------ .

tnsulationreaistttnce ---- ---------------
----- ----- ----

Intama!leadwire ------- ----------------- ‘-”-
------ .

Life:-------------- ‘-----------’---- ‘---------~
Expectancy ----------------- ‘ --’--------------
ExpeobLnCY Y ---:----- -----------------

------ ---

E%pectancyz ----------------- ------- ----- ------

6.8
2.
6. s
4.1.8.1

4.7.8.2
4.7.6.2

3.4.6
1.2
1.2.1
4.2
3.4.7

3.4
3.4.1.1
3.4.2
3.4.2
9.4.4
3,4.5
3.4.0
3.4.7
3.4.8
9.1
3.11,4.7.8
3.11,4.7.8.1
3,11,4.7.8.2
3.11,4.7.8.4

3.,15,4.7.12,
6.9
3.26,4.7.22
3.27,4.7.23

3.22, 4.7.19
3.12, 4.7.9
4.4
4.4.1
4.4.2
4.8.1.1
4.6.3
4.8.1
3.3.4
3.3.4.1
3.3.4.2
3.3.4.3
3.12, 4.7.9
3.4.4
3.16, 4.1.13
4.7.14.1
4.7.14.2
4.7.14.3
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M’arkfnc ----------- ----------------------------
Ter&fnalfdentUIcatfon ---- ----------------- ---------

Materfds:-- --------- - ---------------------------
.%bstktutfonof --------- --------------------------
Flammable ------------ -------------------------
C0rr081va ----------- ---------------- -----------
Insufatblg ------------ ---------------- ----------
Ware ------------- ---------------- -----------
SoIderandsofderfngflm-- ----------------- -----------
Screws, nufs, tmdwashers -- --------------------------

M1feriaIs blspeeti02 --- --------------- ---------------
Moisture resistance ---- ---------------- -------------
Mountfn3auf tmmhiafscrevs, nuts and washers ------- --- ---- -----
M,wnt@studs -------- - ---------------------------

Drderfngdbbano:es --------- -------------------- ------
Overload ------------- --------------------------

Pafntcolor ---------- ---------------- ------------
PJttlng, filllng, or ●ncapswlatlmg materfal ----------------- ----
Pnckagblg ----------- ----------------------------

Preservatfonandpackngfng--- -------------------------
Psckfng ----------- -- -------------- -----------
Marking ------------ --------------------------
General ------------ - -------------------------

Pufltest----------- ----------------------------

Q.r41ulcatlon:----------- --------------------------
Basedoncampletetestfng--- ----------------- ---------

.=edonsfm:farlty-- --- ----------------- ----------
inspection ------------- ------------------------
Proceduresfor (Appendix) ---- ------------------- ‘----

Qua2ity conformance fnspectlon--- ---------------------- ---

Rtiuce4volmge-dlelecblcwIti9tidl~voltage--- --- ----- -- - ----
RelkbU~&cotilUonhg@urn-h)---------------------------
Resistancetosdfderlngheat-- ---------------------------
Resis!mcetosolvents-- --- ---------------------------
Responslblllty forfnspection-- ----------------- ----------

Test equipment and Insp=tlon facilities ---- --- -- -- - --- - - - - --
Retentionofqualfllcatiou ---- ---------------------------

Saltspray ----------- ----------------------------
xrews, ””w, and-hers---- - -------------------------
Seal ---------------- ---------------------------
shock -------------- ---------------------------
Solder andsofderfngffux--- ----------------------------
Solderabillty ---------- ----------------------------
Speckficationsandotherpubllcations ----------------- --------

Tempernturerise -------- ---------------------------
Terminalstrength:-------- ---------------------------

Pllll--------------- ----------------- ----------
Twfstorbend--------- ---------------------------
Torque------------- ---------------------------

Term bmls:----- . . . . . . . . . . . . . . . ----- ----- ----- ----
sfd$r .. . . . . . . . .. . . -- --------------- . . . . . .. . . .
Pfnlype ------------ ----------------- ----------
Sam------------ - ---------------- ------------
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Paragraph
3.28
3.28.1
3.3
3.3.1
3.3.2
3.2.3
2.3.4
1..3.6
3.3.5
3.3.7
4.3
3.23, 4.7.20
3.4.1.1
3.4.3

6.1
3.24, 4.7.21

3.4.5
3.4.8
5.
5.1
5.!4
5.3
5.4
4.7.6.1

3.2. 6.2
4.s:1
4.5.2
4.5
10.,20.
4.6

4.7.8.4
3.7, 4.7.4
3.8, 4.7.5
3.6, 4.7.3
4.1
4. 1.1
4.5.3

3.18, 4,7.15
3.3.7
3.10, 4.7.7
3.20, 4.7.17
3.3.5
3.9, 4.7.2
2.1, 2.2

3.16, 4.7.13
3.9, 4.7.8
4.1.6.1
4.7.6.2
4.7.6.3
3.4.2
3.4.2.3
3.4.2.2
3.4.2.4
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Thermalshock----------- ------------------- ‘-----
Torquebest-------------- -------’ ------------- ‘---
Turnsratio------------- -------------------------
Twisto:bend --------- ----------------- ‘-- -------
Typedes[gnatiO”:-.. . . . . . . . . . . . . . . . .. . .. ------------

Cornpene<l+------------ ------------------------
Grade-------------- ‘ ----------------- ‘------
Clash------------- - -------------------------
LIiee.xpectancy-------- --------------------------
Turnsratto----------- -------------------------
style----------------- -------------------- ---
Envelopedlm?nslons------- ------------------------
Identificattonnumber----- ----------------- ‘- -------

Vibradon:------------- ----------- ------- -...-.. .
LOw[requency -- --------------------------------
HlghfrqJenCY-------- ‘------ ---------- ‘- -------

Visualrmdmochanlcal examination ----------------- ---------
External ------------ ‘------- --------- ‘--------
Internal ----------- ---------------- ‘-------- --
Posttest ------------ --------------------------

Ahveformdefinltlons ------ --------------------- .-----
Windlngcontinuity ------- ----------------- ‘---- -----
Mare:- ------------- ----------------- -- .-..-.. -

Ma~ot ----------- ‘- -------------- ‘--- -------
Workmanship ---------- ----------------- ‘- . ----- -.

*u.s. WVZENM~ rm.-rma omcz:

Paragraph
3 .Tl;-r.mtf
4.7.6.3
1.2.1.5, 6.10
4.7.6.2
1.2.1
1.2.1.1
1.2.1.2
1.2.1. s
1.2.1.4
1.2.1.5
1.2.1.6
1.2.1.1
1.2.1.8
3.19, 4.7.16
4.1.16.1
4.7.16.2
4.7.1
4.7.1.1
4.7.1.2
4.7.1,1.1
0.9
9.13, 4.7.10
3.3,6
3.3.8.1
3.29
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HANDARDIZAIION DOCUMENT IMPROVEMENT PROPOSAL
(See I~tlo?u - Rfmic S&)

DOCUMENT N2MS1n 12. 00 CUMRN1 TIILc

I
NAME OV 8U8Ml~1N0 OWJANIZATIOW 4, TVPS OF OROANlaT1ON (Md on.)

❑ V,Noon

❑ *,”

ADOR1@S(#lmcL Clh. 8fau.ZIP C-)
❑ MAN”PACT”R,R

❑ 07”,. ,Spdfi,,
-

PROBLEM AR6A0

a P“q#dl NulnbotUldWordllw

. . . .

,.
h F1.cmwnmcldWo,dlno:

NAME OF SUBMITTER lb 1.mm,Ml)- Ouuw b. WORK TELEPHONE NUW813R(heh& Arn
Co&)-Ootk.md

iAILtWO AODRIISS (Bllw< Cify, .9titi, ZIP Cd) - ~ ~. DAT1 OF 8U*M1S81ON(YVMMDD)
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